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Abstract 
The past decade has seen heightened public discourse over the effects of climate change at 
a global level. 2014 was officially the world’s hottest year on record. In the summer of 
2012/2013 Australia broke 120 extreme weather related records. In the Australian state of 
Tasmania, we are experiencing significant changes in the seasonal patterns of rainfall, winds 
and temperature. Increasing storm events are being reported as occurring more frequently 
and with greater intensity. 
The physical health impacts of climate change encompass morbidity and mortality linked to 
increasing extremes in heat and cold, changing patterns in vector-borne diseases, new and 
emerging food and water-borne diseases, respiratory illnesses and mental health 
consequences relating to extreme and traumatic events such as bushfires, floods, droughts 
and other life-threatening climate events. Missing from the climate change and health 
literature is a comprehensive body of research examining the cumulative creeping health 
impacts of climate change. This research is based upon theories within the schools of 
ecopsychology and social psychology which support the notion that the way individuals 
interpret, experience and connect with the natural world and most importantly the stories 
they tell about the natural world and their relations and interactions with it, has an 
influence on health and wellbeing. A new and emerging body of research is drawing 
attention to diminished mental health and wellbeing resulting from observed damage and 
destruction of the natural environment. Diminished wellbeing is particularly prevalent 
amongst indigenous people, and those people living and working in rural and remote areas 
in close contact with nature, such as fishers and farmers. 
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This research stemmed from the proposition that we as individuals are currently 
experiencing subtle, sometimes insidious and creeping, changes in weather and climate and 
that these lived experiences are having a detrimental effect on health and wellbeing. At 
present there is no research examining impacts on rural communities’ sense of 
connectedness to nature, and their health and wellbeing. This study and thesis contributes 
to this gap, proposing and demonstrating through its findings that the way a person 
experiences climate change and the impact climate change has on their health and 
wellbeing is mediated via the individual’s level of connectedness to nature. 
Phenomenology provides the theoretical basis by which to understand the human lived 
experiences of connectedness to nature, climate change and its impact on health and 
wellbeing. The key purposes of this research were to investigate the relationship between 
connectedness to nature and community level climate anxiety in rural Tasmania, and to give 
voice to the lived experience of connectedness to nature and climate state anxiety through 
the examination of individual stories and experience. 
The research was conducted in two stages using a ‘mixed methods’ approach consisting of 
two main stages of data collection. Stage One answered the research question, what is the 
relationship between connectedness to nature and climate state anxiety? 178 people self-
nominated and completed a short survey and four psychological measures: Spielberger’s 
(Climate) State Anxiety and Trait Anxiety Inventories (STAI), the Connectedness to Nature 
Scale (CNS) and the Nature Relatedness Scale (NRS). This stage served three purposes which 
were to assess the relationships between connectedness to nature and climate state anxiety 
in rural Tasmania, to extend our understanding of the relationship between connectedness 
to nature and climate state and trait anxiety, and to identify participants [Climate 
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Witnesses] who are highly connected to nature and experiencing climate state anxiety for 
follow up interviews during the second qualitative stage of the research. 
The Statistical Package for the Social Sciences (SPSS) Statistics was used to analyse the 
results from the survey and psychological measures. Findings from stage one indicated a 
significant correlation (r = .274) between climate state anxiety and nature relatedness and a 
significant negative correlation (r= -.221) between trait anxiety and connectedness to 
nature. This suggested that existing theories of connectedness to nature, being a significant 
predictor of health and wellbeing, may not be appropriate in the context of climate-induced 
changes in nature. 
In stage two of the research, 14 participants from stage one, whose scores on the CNS and 
NRS indicated a high degree of connectedness to nature, and those whose scores on climate 
STAI indicated a high level of climate state anxiety STAI, were interviewed. A further nine 
participants were recruited using ‘snowball sampling’. The purpose of the second stage was 
to explore four Research Questions;  
1. How do Climate Witnesses experience connectedness to nature? 
2. How do Climate Witnesses observe weather and climate change? 
3. What are Climate Witnesses’ observation of changes in nature, changes in weather 
and climate change? and; 
4. How do these experiences impact on health and wellbeing? 
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The interview data was analysed in NVivo, the computer assisted qualitative data analysis 
(QDA) software programme. The typologies of cognitive, emotional and physical connection 
to nature were explored through the narratives of the lived experiences of the participants. 
These typologies were evident in the way in which the participants connected with nature, 
observed and experienced weather and climate and their expression of anxiety. 
The thesis expands on existing theoretical models of relatedness to nature and health. It 
brings to light ‘creeping’ health impacts of climate change that sit outside the existing 
epidemiological, climate change mitigation, adaptation and health literature. 
The conceptual model demonstrates that Climate Witnesses are experiencing their sense of 
wellbeing and health being compromised as a result of the perceivable changes in nature, 
weather and climate. The model is intended to facilitate a better understanding of the 
complex interaction between connectedness to nature, weather, climate and anxiety. 
Understanding this complex interaction provides an important starting point for negating 
the adverse psychological health and well-being impacts of climate change. 
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Glossary of Terms 
Anthropogenic is the term used to refer to the influence of human beings on nature. 
Autonomic nervous system refers to that part of the human nervous system, which controls 
involuntary actions such as the beating of your heart, the stomach and intestines. 
Beyondblue is an independent organisation in Australia working towards increasing 
awareness and understanding of anxiety and depression. 
Biophilia, is a term used to describe “humanity’s innate affinity for the natural world”. 
Climate Change refers to any change in the state of the climate that can be identified (for 
example, using statistical tests) by changes in the mean and/or the variability of its 
properties, and that persists for an extended period, typically decades or longer. It refers to 
any change in climate over time, whether due to natural variability or as a result of human 
activity” (Intergovernmental Panel on Climate Change, 2007, p. 30). 
Climate Change Adaptation is adjustment in natural or human systems in response to 
actual or expected climatic stimuli or their effects, which moderate harm or exploits 
beneficial opportunities (Intergovernmental Panel on Climate Change, 2012). 
Climate Change Mitigation is “An anthropogenic intervention to reduce the sources or 
enhance the sinks of greenhouse gases” (Intergovernmental Panel on Climate Change, 
2012). 
Climate State Anxiety is the experience of unpleasant feelings (fear, nervousness, 
discomfort) in response to a stimulant or perceived danger (a changing climate/ climate 
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change) or an effective response to an external stimuli and feelings of apprehension or 
nervousness. 
Connectedness to Nature is the extent to which the individual includes nature or sees 
themselves, as part of nature or nature as part of their identity. 
Environmental conditions refer to the state of the environment. 
Geographical conditions refer to the natural physical environment; include climate 
weather, and natural resources. 
Greenhouse effect refers to a process whereby thermal radiation from the earth is radiated 
back up into the atmosphere and absorbed by atmospheric gases and then re-radiated in all 
directions. 
Haemorrhagic viruses are viruses, which cause haemorrhage or bleeding. 
Leishmaniasis is a disease caused by an intracellular protozoan parasite, which is 
transmitted by the bite of a sand fly. 
Nature and Natural Environment refer to the intrinsic characteristics of the physical world; 
the plants and animals, both marine and terrestrial and other features such as rivers, lakes, 
the ocean, beaches and forests and their components both living and non-living. 
Psychoterratic is the term used to describe all forms of mental health (positive and 
negative) connected to states of the biophysical environment (Albrecht, 2007). 
Psychogenic disorders are disorders and disease processes, emotional states and symptoms 
that are of psychological rather than physical in origin. 
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Schistosomiasis is a parasitic disease caused by blood flukes (trematodes) of the genus 
Schistosoma (Doorland, 2001, p. 742). 
Somatoform disorders do not have physical symptoms that cannot be attributed to organic 
disease and appear to be psychogenic in their nature (Doorland, 2001, p. 766). 
Somaterratic illnesses (soma_body, terratic_earth-related) is the term used to describe 
illnesses of the body stemming from environmental causes. Somaterratic illnesses are 
caused mainly by living in ecosystems that have been contaminated by pollutants and toxins 
(Albrecht et al., 2007). 
Solastalgia is “the pain experienced when there is recognition that the place where one 
resides and that one loves is under immediate assault (physical desolation)” (Albrecht, 
2007). 
Trait Anxiety is that which is seen as being stable over time representing the make up the 
individual experienced on a day-to-day basis as stress, worry and discomfort in response to 
everyday experiences. 
Wellbeing is a multifaceted constructed defined as the capacity for “every individual to 
realise his or her own potential, can cope with the normal stresses of life, can work 
productively and fruitfully, and is able to make a contribution to her or his community” 
(World Health Organization, 2007). 
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Preface 
My journey to this study starts with my father, Matthew Robert Materia, who in the 1930s 
moved from Sydney, New South Wales, to what was then a small holiday village on the 
shores of Port Philip Bay in Brighton, Victoria. The ‘Bay’ is an old friend of my Father’s. He 
spent countless hours with his father fishing from its shores, and I in turn spent hours with 
my father, mask and snorkel on my face, peering over his shoulder into the depths below as 
he swam over the near-shore reefs and seagrass beds pointing out the life below. 
My mother, too, immersed us in nature and I have memories of days in my childhood when 
the warm winter sun was so bright that it led my Mother to keep us home from school so 
we could venture out into the bush on day trips. We would often return home with cuts and 
grazes and were whisked down to the sea to bathe our wounds in the salt water. In my late 
teenage years, following the death of my Mother, the sea and walking beaches became my 
place for solace. 
In June 2009, I attended a Climate Change and Rural Tasmania Forum in Hobart, Australia, 
convened by Associate Professor Erica Bell of the University of Tasmania. 
 
Figure 1: Anguish (Oil on Canvas) by Augustus Schenck's 1878 
The flyer for the forum (See Figure 1) used Augustus Schenck’s 1878 oil painting of a bleating 
sheep standing over her dead lamb in a blizzard, surrounded by ravens. The picture aptly 
titled Anguish communicated a deep sense of loss and the speakers at the forum articulated 
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in many ways the impending crisis faced by humanity. I left the forum inspired, wanting to 
know more, and to understand what it was that connected people to nature, how they 
experienced nature, how they experienced climate change and more importantly how these 
experiences shaped their health and well-being. 
My childhood experiences embedded in nature and immersed in stories, and my real and 
deep concern for the health of humanity and our planet earth provided the foundation for 
this thesis. 
This thesis moves into a relatively new space within health and climate change research. It 
recognises the important role nature plays in health and the threat changes in nature 
stemming from changes in climate and weather pose for human health. 
There is pleasure in the pathless woods,  
There is rapture on the lonely shore,  
There is society, where none intrudes,  
By the deep sea, and music in its roar: 
I love not man the less, but Nature more,  
From these our interviews, in which I steal  
From all I may be, or have been before,  
To mingle with the Universe, and feel  
What I can ne'er express, yet cannot all conceal. 
Childe Harold's Pilgrimage Lord Byron(Byron, 1812-1818) 
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CHAPTER 1: INTRODUCTION 
1.1 Background to the Research 
Climate change has been identified as the most serious risk to human health of the twenty 
first century (Costello et al., 2009). Scientific evidence is mounting as to the unprecedented 
impact our changing climate will likely have on human health and wellbeing (Butler, 2014; 
McMichael, 2014). Scientific and medical research experts have drawn a grave picture of the 
threat of climate change to the health and wellbeing of people in developed and developing 
countries around the world. The adverse effects of climate change are predicted to have a 
deleterious result not only on the physical environment but also on the human 
psychological, social, societal, and cultural environment, thereby impacting on socio-
economic systems and human health and welfare (Butler, 2014; United Nations 
Environment Program, 1992). Predicted health effects in Australia across all sectors of the 
Australian population encompass physical risks, infectious diseases, heat related ill effects, 
food safety and nutritional risks, mental health problems and premature deaths (Butler, 
2014; McMichael, 2014; K. Smith et al., 2014). Despite this vast body of knowledge and its 
significance in terms of future planning and adaptation to the inevitable increased 
frequency and intensity of climate related events and their impact on human health, 
community level anxiety relating to subtler creeping changes in the natural environment are 
mostly overlooked in climate change and health research. 
In the last ten years, Australia has experienced unprecedented natural phenomena that 
have been linked to a changing climate. In summer of 2013/ 2014 over 120 weather records 
were broken including hottest summer, hottest day, and hottest January (Hughes & Steffen, 
2013). Australia has experienced the worst bushfires in living memory (The Climate 
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Institute, 2011b), dust storms (Australian Government, 2012b), cyclones (Bureau of 
Meteorology, 2012), extremes of temperature, floods (Centre for Research on the 
Epidemiology of Disasters, 2009), species and habitat loss (Thomas et al., 2004), and disease 
(Battaglene, Carter, Hobday, Lyne, & Nowak, 2008; Bishop, Murnane, & Owen, 2009). Whilst 
these phenomena are part of Australian’s national geography their increasing frequency and 
intensity has been attributed to climate change (Intergovernmental Panel on Climate 
Change, 2014a; The Climate Council, 2015). 
The relationship between nature and its impact on human health is not a new area of 
inquiry. For example, in the introduction of Hippocrates’ treatise Airs, Waters and Places (5th 
Century BC)(1881) he states, “whoever wishes to investigate medicine properly, should 
proceed thus: in the first place to consider the seasons of the year ...” (Littré et al., 1881). In 
1862, Dr Edward Hall, licentiate in the science and practice of medicine, member of the 
Royal College of Surgeons of England and honorary member of the Medical Society of 
Victoria prepared a report on ‘Climate and Health in Tasmania’ for an International 
Exhibition in which he explained the relationship between health, and meteorological and 
atmospheric conditions. Almost one hundred and fifty years later the World Health 
Organisation (2008) acknowledges that addressing climate change and improving 
environmental condition is necessary to ensure human health. 
In 2008, Richard Louv published the book ‘Last Child in the Woods’, which identified and 
named the phenomenon “nature-deficit disorder” which stimulated an international 
movement to reconnect children with nature to avoid such negative impacts. Louv (2010, p. 
19) describes nature-deficit disorder as  
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 … characterised by five at least trends: a severance of the public and private 
mind from our food’s origins; a disappearing line between machines, humans, 
and other animals; an increasingly intellectual understanding of our 
relationships with other animals; the invasion of our cities by wild animals even 
as urban/suburban designers replace wilderness with synthetic nature, and the 
rise of a new kind of suburban form. 
We are spending increasing amounts of times in contact with objects such as computers, 
mobile phones, iPods, cars, technology; we are plugged in and switched on. 
Correspondingly, there is a growing disconnection between people and nature as less time 
is spent in nature. This growing disconnection may influence the way in which people 
respond to climate change and in particularly their experiences of health and wellbeing.  
Whilst there is a considerable body of research on the health impacts of climate change as 
evidenced by the thousands of scientific experts that have contributed to the 
Intergovernmental Panel on Climate Change 5th Assessment Report (Intergovernmental 
Panel on Climate Change, 2014a, p. 116), these studies focus on mitigation of climate 
change and adaptation to the projected health impacts associated with extreme events and 
shifting climate and weather patterns such as “alterations in the distribution of some water-
borne illnesses and disease vectors” (Intergovernmental Panel on Climate Change, 2014a, p. 
116) and “increasing heat-related mortality” (Ryan & Deci, 2000). Up until June 2015 and 
the publication of a second Lancet Commission (Watts et al., 2015) on Health and Climate 
Change few studies examine cumulative, long-term health impacts or the creeping health 
impacts of climate change. 
The ecopsychological and psychological literature asserts that connectedness to nature 
enhances mental health and wellbeing (Cervinka, Röderer, & Hefler, 2011; Gosling & 
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Williams, 2010; Howell, Dopko, Passmore, & Buro, 2011; Mayer, Frantz, Bruehlman-Senecal, 
& Dolliver, 2008). A further body of new and emerging research has drawn attention to 
diminished mental health and wellbeing resulting from observed damage and destruction of 
the natural environment (Cunsolo Willox, Harper, Ford, et al., 2012; Harper, Edge, & Willox, 
2012; Rigby, Rosen, Berry, & Hart, 2011). This diminished wellbeing corresponding to 
damage and destruction of the natural environment is particularly prevalent amongst 
indigenous people (Bell, Seidel, & Kilpatrick, 2013; Page & Fragar, 2002) and those working 
in close contact with nature such as fishers and farmers (World Wide Fund for Nature, 
2011a). 
Drawing on the ecopsychological and psychological literature it is reasonable to assume that 
the more connected a person is to nature, the more able they are to deal with and manage 
the health and wellbeing impacts of living in a changing climate; however, this dominant 
paradigm of connectedness to nature enhancing wellbeing may not hold true in a changing 
climate. 
It is in this space that this research makes a contribution as the foundation of this research 
is the widely held belief within these disciplines that the way individuals interpret, 
experience and relate to the natural world and most importantly the stories they tell about 
the natural world and their relations and interactions with it, has an influence on their 
health and wellbeing. This research had its genesis in the desire to understand the 
relationship between connection to nature and mental health and well-being in a changing 
climate. 
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This research focuses on the phenomenon of connectedness to nature and climate state 
anxiety through the study of the lived experience of individuals who live in three remote 
and rural areas of Tasmania, Australia. 
1.2 Scope of the Research 
Initially the focus of the research was to explore the relationship between connectedness to 
nature, climate change and mental health and well-being. The original intent was to conduct 
interviews with people in rural areas and document their personal stories and experiences 
of connectedness to nature, climate change and the impact of these on their health and 
wellbeing. In 2011, The World Wide Fund (WWF) for Nature had been running a program 
called ‘Climate Witness’, which had at its core the intent to connect “people around the 
world and provide them with the opportunity to share stories about how climate change 
impacts their lives here and now” (World Wide Fund for Nature, 2011a). The WWF Climate 
Witness process involves individuals acting as ‘Climate Witnesses’ telling their personal lived 
experiences of climate change and how it is seen to impact on their health, wellbeing, 
livelihoods and communities. 
Climate Witness stories are then reviewed by an expert Scientific Advisory Panel; which 
ensured that all stories were consistent with the latest science on human induced climate 
change (World Wide Fund for Nature, 2011b). This raised questions as to how to identify a 
study sample, and second how to identify people who were highly connected to nature and 
experiencing climate state anxiety. Considerable thought was given as to how to ensure 
rigour in the selection process of the participants. In order to ensure the validity and 
rigorousness of the research, a process was needed to identify the study areas (the process 
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of which is outlined Chapter Three, section 3.5; and also an empirical method of measuring 
connectedness to nature and state and trait anxiety (outlined in Chapter Three, section 9.3). 
Empirical psychological tools to measure anxiety that could be used in the study were 
identified and examined. Similarly, eco-measures of connectedness to nature were 
identified and evaluated. These measures enabled the identification of individuals who were 
highly connected to nature and experiencing elevated levels of climate state anxiety. These 
individuals could then be interviewed, thus extending the empirical and qualitative evidence 
into the narrative, and adding validity to the research through a mixed method approach. 
As a mixed method study, the research has a quantitative component, which in itself is a 
significant as it presents a new body of work on the relationship between connectedness 
and relatedness to nature and mental health and well-being. These relationships are 
investigated using eco-psychological and psychological instruments that measure 
connectedness and relatedness to nature and climate state and trait anxiety. The other, a 
qualitative component, presents the individuals’ observations and lived experiences of 
connectedness to nature, weather, climate and health and the impact of change on their 
health and mental well-being. 
The thesis expands on existing theoretical models on relatedness and brings to light 
evidence of creeping health impacts of climate change amongst Tasmanian participants. 
These impacts sit outside the existing epidemiological, climate change mitigation, 
adaptation and health literature. 
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1.3 Research Purpose and Aims 
The key purpose of this research was twofold:  
(i) to investigate the relationship between connectedness to nature and community 
level climate anxiety in rural Tasmania, and  
(ii) to examine the lived experience of connectedness to nature and climate state 
anxiety through the examination of individual stories and experience. 
In addressing these aims, five research questions were developed based on utilising a mixed 
method approach. These are: 
5. What is the relationship between connectedness to nature and climate state 
anxiety? 
6. How do Climate Witnesses experience connectedness to nature? 
7. How do Climate Witnesses observe weather and climate change? 
8. What are Climate Witnesses observation of changes in nature, changes in weather 
and climate change? and; 
9. How do these experiences impact on health and wellbeing? 
The research was conducted in two stages. The first employed quantitative methods to 
address Research Question 1, and the second stage used qualitative methods to answer 
Research Questions 2 – 5. 
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1.4 Terminology and Key Concepts of the Research 
This section provides a brief discussion on the key terms used within the research. The 
terms discussed here are also defined in the Glossary of Terms. 
1.4.1 Climate Change  
The scientific evidence presented by the Climate Institute (2011a), the Commonwealth 
Scientific and Industrial Research Organisation (2010); the Antarctic Climate and Ecosystem 
Cooperative Research Centre (2010); and the Bureau of Meteorology (2012b), and the 
Intergovernmental Panel on Climate Change Climate (2014a, p. 1) attests that “warming of 
the climate system is unequivocal” and “recent climate changes have had widespread 
impacts on human and natural systems” (Intergovernmental Panel on Climate Change, 
2007, p. 30). This current research does not provide a discussion on the anthropogenic or 
otherwise nature of climate change and concurs with the aforementioned scientific and 
research bodies and the IPCC defining climate change “as the state of the climate that can 
be identified [using statistical tests] by changes in the mean and/or the variability of its 
properties and that persists for an extended period, typically decades or longer” 
(Millennium Ecosystem Assessment, 2005, p. V). This research uses the term climate change 
to refer to any change in climate over time (a decade or longer), whether due to natural 
variability or because of human activity and asserts that climate change is real and is 
happening now. 
1.4.1.1 Nature 
The concept of nature is complex, multifaceted and open to a diversity of interpretations 
and meanings.  
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In this research the terms ‘nature’ and ‘natural environment’ are used interchangeably to 
refer to the intrinsic characteristics of the physical world; the plants and animals, both 
marine and terrestrial and other features such as rivers, lakes, the ocean, beaches and 
forests and their components both living and non-living. 
1.4.2 Connectedness to Nature  
‘Connectedness to nature’ is the extent to which “an individual includes nature within 
his/her cognitive representation of self” (Mayer & Frantz, 2004b, p. 504). Connectedness is 
characterised through active involvement with objects, people, groups and or the 
environment, where that involvement brings about or promotes a sense of comfort, 
wellbeing and a diminished sense of anxiety. ‘Nature relatedness’ is used in reference to the 
subjective sense an individual has of being connected with nature (Nisbet, Zelenski, & 
Murphy, 2011). This connection may be experienced through an affective, cognitive and 
experiential relationship with the natural world (Mayer & Frantz, 2004b; Spielberger, 1966, 
p. 5). 
In the quantitative component of this research, connectedness and relatedness to nature, is 
assessed using two different psychological measures. The qualitative component refers 
collectively to both nature relatedness and connectedness to nature. It uses the term 
connected to nature specifying the typology of cognitive, emotional or physical connection. 
1.4.3 Anxiety (State and Trait) 
In 1894, Freud was the first to conceptualise anxiety as a ‘discrete clinical syndrome’ placing 
it ‘within the context of psychological theory’ (Spielberger, 1966, p. 5). According to 
Spielberger (1966) anxiety is an unpleasant state, which is experienced because of the 
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arousal of the autonomic nervous system and may be characterised by heart palpitations, 
sweating shuddering, and feelings of apprehension or nervousness. Spielberger (1966) 
further differentiates between types of anxious states and distinguishes between state 
anxiety (the experience of unpleasant feelings such as fear, nervousness, and discomfort in 
response to a stimulant or perceived danger) and trait anxiety (which is experienced on a 
day to day basis as stress, worry and discomfort in response to everyday experiences). 
State anxiety is an effective response to an external stimulus. In this research climate 
change is used as the external stimulus. Trait anxiety is stable over time and represents the 
make up the individual. 
1.4.4 Climate State Anxiety 
The term ‘climate state anxiety’ is introduced in this research to describe the lived 
experience of anxiety as an expression of worry, concern, apprehension, unease and fear, 
bought about by changes in nature. This response to creeping and pervasive changes within 
the natural environment can stem from ‘real’ or ‘perceived’ changes in climate and weather. 
1.4.5 Wellbeing and Mental Health 
Wellbeing is a multifaceted construct and encompasses: 
…the basic material for a good life, such as secure and adequate livelihoods, 
enough food at all times, shelter, clothing, and access to goods; health, including 
feeling well and having a healthy physical environment, such as clean air and 
access to clean water; good social relations, including social cohesions, mutual 
respect, and the ability to help others and provide for children; security, including 
secure access to natural and other resources, personal safety, and security from 
natural and human-made disasters; and freedom of choice and action, including 
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the opportunity to achieve what as individual values doing and being (World 
Health Organisation, 2015). 
The World Health Organisation defines health as “a state of wellbeing in which every 
individual realises his or her own potential, can cope with the normal stresses of life, can 
work productively and fruitfully, and is able to make a contribution to his or her community” 
(World Health Organization, 2007). An important consequence of this definition is that 
wellbeing encompasses one’s ability to cope with the stresses of everyday life. Anxiety is a 
normal and sometimes beneficial response to a stressful situation and is also part of the 
pathology of mental illnesses (National Institute of Mental Health, 2015). 
1.5 Structure of the Thesis 
The thesis comprises seven chapters. Chapter One introduces the study and outlines the 
background and scope of the study, introduces the research questions and aims, introduces 
the key concepts and terms and provides an overview of the structure of the thesis. 
Chapter Two, Engaging with Climate Change and the Human Nature Relationship: A Review 
of the Literature evaluates the literature on connectedness and nature and reviews a 
number of studies on nature connectedness. It also examines and discusses the 
psychological body of literature specifically relating to the concepts of state and trait 
anxiety. This chapter provides an overview of the current state of knowledge on climate 
change in a global, Australian and Tasmanian context and introduces the large and growing 
body of evidence on the health impacts of climate change. 
Chapter Three, Research Approach discusses the methodological approach and theoretical 
basis for the research, and examines the theory and concepts behind connectedness and 
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nature relatedness, anxiety and wellbeing. Interpretive phenomenological analysis is 
presented as the methodological approach and thematic analysis as the research method. 
This is followed by a discussion on and justification of the rationale for selecting a mixed 
method approach, and details of the demography and climate of the selected areas. 
The remainder of the chapter comprises two sections. Section 3.8 describes the quantitative 
stage of the study, and provides a review of the key published literature by leading experts 
on methods for measuring connectedness to nature, nature relatedness and anxiety. It 
provides an overview of the scales used and the rationale for their selection as well as a 
description of the data analysis techniques. It concludes with an explanation and 
justification of the selection process for the qualitative component of the study. 
Section 3.9 outlines the qualitative approach employed in the research and gives voice to 
individuals’ experiences of connectedness to nature and the impacts of a changing climate. 
It provides a discussion on ‘climate witnessing’ as a method of documenting personal 
experiences of connectedness to nature and anxiety in a changing climate. The chapter 
concludes with a section on the ethical considerations and the limitations of the research. 
Chapter Four, Connectedness and Relatedness to Nature and Climate State Anxiety in Rural 
Tasmania presents the results from the quantitative component of the research, which 
investigates the relationship between connectedness and relatedness to nature and 
community level anxiety about climate. A discussion on the evidence of climate change from 
the Climate Witness interviews is given in the context of the empirical science of climate 
change. Results from the measures on connectedness and relatedness to nature, and 
anxiety in rural Tasmania are presented and discussed along with a discussion on the 
reliability of the measures used. Section 4.5 examines the relationship between 
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connectedness and relatedness to nature and climate state and trait anxiety. The chapter 
concludes with a summary of the key findings. 
Chapter Five, Climate Witnessing in Rural Tasmania and Chapter Six, The Lived Experience of 
Connectedness to Nature, Weather, Climate and Health in Rural Tasmania presents the 
qualitative findings from the research. Chapter Five provides a description of community 
members’ experiences and observations of the weather and climate and compares these 
findings to present and future projections of the Antarctic Climate and Ecosystems – 
Corporate research Centre and the Australian Bureau of Meteorology. The results from the 
thematic narrative analysis and the seven narratives from the interviews transcripts are 
discussed. Chapter Six provides an exploration of connection to nature through the 
typologies of physical, emotional and cognitive connection. 
Chapter Seven, Discussion and Conclusion provides a précis of both components of the 
research and a discussion on the lived experience of connectedness to nature, climate state 
and trait anxiety in relation to existing research literature. A conceptual model for 
understanding community level anxiety in a changing climate is presented. The chapter 
concludes with a discussion on the implications of the research findings, the significance of 
the conceptual model for responding to community level anxiety about climate change 
developed from finding, and recommendations for further research. This thesis also includes 
21 Appendices. 
1.6 Chapter Summary 
This chapter introduced the unprecedented climatic events experienced in Australia in the 
past ten years and the connection between nature, health and wellbeing. It discusses the 
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increasing disconnection between people and nature and presents the scope, purpose and 
aims of the research. The key terminology and concepts of the research - connectedness to 
nature, state and trait anxiety, climate change and wellbeing, are introduced and 
operationalised, as is the increasing disconnect between humanity and the natural 
environment. This chapter also outlined the structure of the thesis by chapter, including key 
content. 
The next chapter, ‘Engaging with Climate Change’ and the Human Nature Relationship: A 
Review of the Literature will introduce the significant body of literature covering climate 
change science and research and the experience of weather and other climate related 
phenomena. Health and wellbeing in a changing climate is discussed with a focus on climate 
state anxiety and concepts such as solastalgia. Apparent gaps in the climate change and 
health literature are presented. The literature on connectedness to nature and health and a 
number of measures used to quantify that relationship are presented and discussed.
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CHAPTER 2:  ENGAGING WITH CLIMATE CHANGE AND THE 
HUMAN NATURE RELATIONSHIP: A REVIEW OF THE LITERATURE 
2.1 Introduction 
This chapter provides an introduction and discussion on the foundational literature for this 
research commencing with a description of the literature review process, including key 
search terms and inclusion and exclusion criteria. A comprehensive review of published 
literature on climate change, health and nature relatedness is given. 
An overview of the current climate change science and research knowledge in global, 
Australian and Tasmanian contexts is presented, as is a synopsis of Tasmania’s past and 
present weather and climate patterns and future climate projections. The ways in which 
individuals experience weather and climate and the influence on human health and 
wellbeing are discussed, as is the large and growing body of evidence on the health impacts 
of climate change. 
A comprehensive review of literature on the theory of human relatedness is presented. The 
four states of human relatedness, parallelism, enmeshment, connectedness and 
disconnectedness, are introduced to provide the foundational theory for a discussion on the 
human nature relationship. In addition, a discussion on the human nature relationship and 
biophillia, and a love of nature assists with the epistemological position of the research. The 
biophillia hypothesis proposes that humans have an “innate tendency to focus on life and 
lifelike processes” (Wilson, 1984, p. 1). An exploration of biophilia and its dimensions and 
the concept of connectedness to nature are further presented, as is the concept of 
solastalgia. Measures that have been developed to assess concepts of connectedness, 
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relatedness and state and trait anxiety is presented, along with an appraisal of a number of 
studies that have employed these measures. 
The ways in which people make sense of their lives through the use of narrative is 
introduced and examples are provided. The chapter concludes with a summary and 
discussion of gaps in the research literature, particularly relating to the experience of 
climate state anxiety stemming from non-extreme climate and weather events. 
2.2 Literature Review Process 
The literature review for this research was conducted in multiple stages commencing with a 
broad examination of the academic climate change and health literature, which included 
peer-reviewed journal articles and reports and books written for academic audiences. This 
body of literature focuses heavily on the scientific analysis and assessment of climate and 
weather, and includes modelling of future projects, mitigation and adaption. The climate 
and health literature focuses on direct and indirect health impacts of climate change. The 
literature review commences with a reading of papers published in 1991, when the First 
Assessment Report of the Intergovernmental Panel on Climate Change was published as the 
seminal work upon which the United Nations Convention on Climate Change (UNFCCC) was 
established. 
The initial literature review was undertaken in April 2011 whilst simultaneously developing 
and refining the research question for the study. The initial research question focused on 
connectedness to nature and psychological resilience to climate change. A broad and 
encompassing search using the computerised databases-MeSH in PubMed (National Center 
for Biotechnology), ProQuest health databases (Psych INFO), Web of Science by Thomson 
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Reuters and Google Scholar was undertaken. Subject search headings and keywords such as 
resilience, hardiness, adjustment, psychological adaptation, stress and coping, 
environmental stress, psychological resilience, psychosocial wellbeing, coping behaviour, 
mental health care were used. Thesauri and general dictionaries were used to generate 
alternate terms for resilience such as adaptability, flexibility, adjustability, responsiveness, 
elasticity, vitality, vigour, stability, durability endurance, pliancy and, malleability. Sources 
were identified using Boolean logic (and/or/not), truncations and wildcards. The search 
terms ‘mental health’, ‘anxiety’, ‘climate change’, ‘climate variability’, ‘environment’, ‘health 
impact’ and ‘health implications’ were used. This search produced a wide range of sources 
encompassing refereed journal articles, research reports, doctoral theses, systematic 
reviews, editorials, opinion pieces, and academic books. Papers were examined by title, 
abstract and key words. Full papers was further scrutinised based on criteria such as the 
paper being peer reviewed and having the key words ‘climate change’, ‘mental health’ and 
‘psychological health’. 
A further systematic search in August 2011 of the computerised data bases PubMed, 
Scopus, ProQuest, and Web of Knowledge, was conducted to identify peer-reviewed 
literature using the search terms ‘connect’ (and its truncations), ‘nature’, ‘cognitive or 
emotional or spiritual or physical’, ‘health impacts’, ‘psychological’, ‘mental’, ‘climate 
change’, and ‘resilience’ were used. The National Center for Biotechnology Information, an 
affiliate of the United States Library of Medicine which houses multiple databases, was 
subscribed to for weekly notifications of newly published research with the search terms 
‘state trait anxiety inventory’, ‘cognitive’, ‘spiritual’, and ‘emotional’. The titles of these 
papers were scanned for relevance and those of interest followed up and included in the 
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literature review. These searches resulted in the identification of ‘grey literature’, which 
included government, university and industry research and subject reports, reports from 
community organisations, newspaper articles and YouTube clips posted by institutes such as 
the Climate Institute and the Intergovernmental Panel on Climate Change. 
Research reports from leading international bodies such as the World Health Organization, 
Intergovernmental Panel on Climate Change, World Meteorological Organization and the 
United Nations, were accessed via the organisations’ web portals and examined for 
relevance. Australian Government websites including the Bureau of Meteorology, the 
Commonwealth Scientific and Industrial Research Organisation, the Climate Adaptation 
Flagship, the Antarctic Climate and Ecosystems Cooperative Research Centre, the National 
Climate Change Adaptation Research Facility - Human Health Network, the Australian 
Government (Department of Climate Change), the Garnaut Climate Change Review, the 
National Climate Centre and the Climate Institute were systematically searched for relevant 
publications. The publications were shortlisted and their contents tables reviewed for 
relevancy using the key words ‘climate change’, ‘climate’, ‘disasters’, ‘health impacts’ and 
‘health’, and briefly scanned for relevance to the study. All documents and reports 
containing the key words were included in the review. 
‘Grey literature’ from non-government organisations, research and educational institutions, 
and peak body websites were also searched. These included the World Wide Fund for 
Nature, the United Nations Educational, Scientific and Cultural Organisation, the Climate 
and Health Alliance, the Australian National Rural Health Alliance were searched for 
relevant documents and reports. The contents tables were searched for the key words 
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‘human health’, health’, ‘health impacts’, and ‘mental health’, and documents and reports 
containing the key words were included in the review. 
A subsequent search in February 2012 of the computerised database GoPubMed, using the 
search terms ‘climate change’ and ‘health’, found 1,542 papers. Notably there had been a 
doubling of the number of papers published in the area of climate change and health 
between 2007 and 2008. In 2007, 89 papers were published while in 2008, 182 papers were 
published, representing an increase of 104.5%. 
Search terms and combinations were further refined as follows: of search terms and 
combinations were performed including: 
 ‘health impacts’ AND ‘psychological’ OR ‘mental’ produced 155 papers on Proquest, 
1108 on Scopus, 111 on PubMed, and 93 on Web of Knowledge; 
 ‘resilience’ AND ‘climate change’ produced 36 papers on Proquest, 926 on Scopus, 
124 on PubMed, 1,047 on Web of Knowledge; 
 ‘connect’ and its derivatives AND ‘nature’ produced 27,156 papers on Proquest, 
23,771 on Scopus, 8,147 on PubMed, 14,895 on Web of Knowledge; 
 ‘connect’ and its derivatives AND ‘nature’ AND ‘cognitive’ OR ‘emotional’ OR 
‘spiritual’ Or ‘physical’ produced 21,091 papers on Proquest, 2,717 on Scopus, 991 
on PubMed, 1,596 on Web of Knowledge; 
 ‘health impacts’ AND ‘psychological’ OR ‘mental’ AND ‘climate change’ AND 
‘Connect*’ AND ‘nature’ AND ‘cognitive’ OR ‘emotional’ OR ‘spiritual’ Or ‘physical’ 
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produced no papers on Proquest, no papers on Scopus, no papers on PubMed, no 
papers on Web of Knowledge. 
Papers were examined by title, abstract and key words and the full paper was scrutinised 
based on the paper being peer-reviewed and having the key words ‘climate change’, mental 
health’, ‘psychological health’. 
The initial literature search used broad and encompassing search terms to capture as many 
papers as possible. The search terms ("Climate change") AND (Psychological OR mental 
health) AND ("health effects" OR "health impacts")', SOLASTALGIA were registered with the 
National Centre for Biotechnology Information (NCBI) at the U.S National Library of 
Medicine and automated fortnightly updates of new citations from Computerised databases 
were received. Fortnightly updates were subsequently examined for relevance based on 
title, abstract and key words and the full paper was scrutinised and where relevant 
incorporated in the literature review. This ongoing and iterative process of searching and 
refining enabled a more focused and purposeful review of the literature; inclusion and 
exclusion criteria were used to assist with navigating through the vast number of 
publications on climate change and health. Endnote, the software tool for managing 
bibliographies, citations and references, was used as the repository for a total of 1936 
references. 
2.2.1 Inclusion, Exclusion Criteria 
The key search terms, themes and topics for the literature review were ‘connectedness to 
nature’, ‘weather’, and ‘climate change’, ‘health’ and ‘wellbeing’. The vast body of climate 
change literature fell into the areas of empirical research, anthropogenic climate change, 
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adaptation, and mitigation. This research veered away from discussion on the 
anthropogenic nature of climate change accepting the definition of climate change as being 
measureable change in weather or climate over a decade or more. 
This study was concerned with investigating the lived experience of changes in nature 
stemming from climate and weather in the present time. As such, climate change mitigation 
and climate change adaption were excluded from the review as mitigation is concerned with 
“intervention to reduce the sources or enhance the sinks of greenhouse gases” 
(Intergovernmental Panel on Climate Change, 2012, p. 561) and adaptation is concerned 
with adjustment to actual or expected climate and its effects, in order to moderate harm or 
exploit beneficial opportunities” (Intergovernmental Panel on Climate Change, 2012, p. 
556). 
The vast majority of literature on the health effects of climate change covered physical 
health impacts such as respiratory illnesses, food and water borne diseases, vector-borne 
diseases, the impacts of temperature extremes and injury and death from extreme events. 
Whilst these are broadly introduced to provide context, an exhaustive examination of these 
factors and issues in the literature review was not conducted as this research focus was 
concerned with the lived experience of anxiety stemming from changes in weather and 
climate. The body of literature that was reviewed concerning psychological responses to 
climate change was primarily in the context of extreme events such as bushfires, floods and 
cyclones and disaster recovery from weather extremes and events. Whilst this research was 
concerned with psychological response and in particular, climate state anxiety, the focus 
was on the more elusive, subtle and creeping changes in nature and climate at the 
community level. 
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Appendix A provides a further outline of the literature searches conducted to inform this 
review including search strategies, search terms and inclusion and exclusion criteria. 
2.3 What is Climate Change?  
We are living in a new climate system that is no longer stable 
(Kollmuss & Agyeman, 2002) 
Within the scientific and research community, there is considerable consensus that global 
climate change is a consequence of “massive human intervention in the planet’s great 
carbon cycle” (McMichael, 2014, p. 15). However, there is still ongoing discourse and critical 
debate in both the media and political arenas, such as government policy, surrounding the 
causes and implications of climate change. This thesis does not provide a discussion of the 
extensive debate, as it is beyond the scope of this research. The research accepts the 
definition of climate change as: 
… a change of climate which is attributed directly or indirectly to human activity 
that alters the composition of the global atmosphere and which is in addition to 
natural climate variability observed over comparable time periods 
(Intergovernmental Panel on Climate Change, 2007, p. 30). 
In Australia, the past four decades have seen unprecedented changes in weather and 
climate. Year after year, the country has been experiencing increasingly warmer, on 
average, temperatures, accompanied by record high temperatures. Accompanying these 
temperatures are increasingly significant fire danger ratings, and the extension of the fire 
season from December to February to include November and March. In the northern 
regions of the country there has been increasing rainfall whilst in southern regions rainfall 
and snow cover has decreased (The Climate Institute, 2013a). 
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During the course of this research (2011 - 2015) Australia has broken hundreds of extreme 
weather records (Commonwealth of Australia, 2013a, 2014a, 2014b; Herring, Hoerling, 
Peterson, & Stott, 2014; International Bank for Reconstruction and Development & The 
World Bank, 2013). In the summer of 2013/2014 for example, over 120 extreme weather 
records including hottest summer, hottest month (January) the hottest day on record were 
experienced (Burck, 2005; The Climate Council, 2013a). The breaking of these extreme 
weather records supports claims by the International Panel on Climate Change that 
”warming of the climate system is unequivocal, and since the 1950s, many of the observed 
changes are unprecedented over decades to millennia“ (Intergovernmental Panel on 
Climate Change, 2013a, p. 4). 
In Australia organisations such as the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO), the Antarctic Climate and Ecosystems Cooperative Research Centre 
(ACE-CRC), and the Bureau of Meteorology (BOM) have been responsible for the 
observation, measurement and modelling of past present and future climate. The National 
Climate Change Adaptation Research Facility, based at Griffith University in Queensland, 
Australia plays a major role in bringing together biophysical, social and economic knowledge 
from an interdisciplinary research community in order to manage the risks of climate 
change impacts and provide decision makers with the information necessary to adapt 
Australia successfully to climate change. 
Reports from the Intergovernmental Panel on Climate Change (IPCC) (2007, 2013a, 2013b, 
2014a, 2014b), a leading international body established by the United Nations Environment 
Programme and the World Meteorological Organisation to examine the current state of 
knowledge in climate change, and the Garnaut Climate Change Review (2008) have outlined 
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types of extreme events that may result from a changing climate and impact on human 
health. The extent of which will vary dependent on local environments and according to the 
characteristics of local geography. These may include: 
• an increasing frequency of extremely hot days and warm nights and an 
accompanying increase in the frequency of heat waves; 
• increases in extreme rainfall events in the southern half of the continent; 
• an increasing frequency and length of drought conditions; 
• increased wind speeds in most coastal areas; 
• increases in the number of tropical cyclones in more intense categories; 
• increases in fire weather risk in south east Australia; and 
• a high probability (67% - 95%) that climate change would result in increases in the 
frequency and intensity of floods, cyclones, droughts and bushfires (The Climate 
Council, 2013a). 
In January 2013, Australia experienced an extreme heatwave resulting in the Australian 
Bureau of Meteorology adding the colours deep purple and pink to its interactive weather 
map, extending the heat range from 50 degrees to 54 degrees Celsius for the first time. This 
trend continued into 2014, with the Australian government reporting that “2014 was the 
third warmest year since national temperature observations commenced in 1910” 
(Commonwealth of Australia, 2015b). Seven of Australia's ten warmest years on record have 
also occurred in the 13 years from 2002-2015 (Commonwealth of Australia, 2015a). Reports 
of the Intergovernmental Panel on Climate Change confirm an increasing frequency and 
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intensity of extreme weather events including hot days and heatwaves (Intergovernmental 
Panel on Climate Change, 2013a, 2014b) and it is now widely recognised that Australia’s 
recurrent drought conditions can be attributed to climate change (K. Smith et al., 2014). The 
Australian State of Tasmania is experiencing significant changes in the seasonal patterns of 
rainfall, winds and temperature. Increasingly, storm events are being reported as occurring 
more frequently and with greater intensity (Intergovernmental Panel on Climate Change, 
2014a). Tasmania’s mean temperatures were relatively stable until 1950 and have risen by 
0.10°C per decade since this time (Grose et al., 2010). There has also been a reduction in 
annual rainfall in the state, as well as significant changes in the seasonal patterns of rainfall 
since the 1970s (Grose et al., 2010). Whilst not fully understood, these changes appear to be 
linked to large-scale climate-driver shifts in the region over the past fifty years 
(Commonwealth of Australia, 2006a, 2007a, 2008a, 2009a, 2010b, 2011b, 2012a, 2013a, 
2014a, 2015c). In the past ten years, Tasmania has also experienced record high 
temperatures, increasingly strong and damaging winds, thunderstorms, hail and flash 
flooding (Whitmarsh, 2008). 
Since the release of the IPCC Fourth Assessment Report in 2007, a considerable amount of 
research has been undertaken on the psychological impacts of climate change (Australian 
Psychological Society, 2010; Berry, Bowen, & Kjellstrom, 2010; Berry, Hogan, Owen, 
Rickwood, & Fragar, 2011; Butler, Bowles, McIver, & Page, 2014; Cunsolo Willox et al., 2014; 
Hart, Berry, & Tonna, 2011). This research has focused primarily on the significant mental 
health risks associated with climate related disasters, in particular persistent and severe 
drought, floods and storms; climate impacts may be especially acute in rural communities 
where climate change places additional stresses on livelihoods. The more creeping and 
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gradual health impacts of climate change are now only beginning to be seen and addressed 
in the literature (Marshall, 2014; Rigby et al., 2011; Stanke, Kerac, Prudhomme, Medlock, & 
Murray, 2013; Steffen, 2015). These health impacts are generally of slow onset and cannot 
be directly attributed to acute weather disasters. Some of these health impacts include 
anxiety, substance abuse, depression, suicide and other stress related problems (Grose et 
al., 2010). 
2.4 Experiencing Climate Change 
Climate change is a risk buried in familiar natural processes such as temperature 
change and weather fluctuations (Whitmarsh, 2008, p. 352) 
The broader climate change and health literature identifies three distinct pathways by 
which climate change is experienced. These pathways are described as: 
1. a measurable phenomenon over time of atmospheric changes, sea surface 
temperatures, sea ice, sea level rise, and warming of the planet which can be 
empirically measured (Australian Government, 2012a; CSIRO & Bureau of 
Meteorology, 2015); 
2. the social representation of climate change via mass media coverage and social 
media, personal interactions, and educational sources (O'Keeffe & Clarke-Pearson, 
2011; Riffe, Lacy, & Fico, 1998). 
3. the physical experience of climate driven phenomena such as bushfires, floods, 
droughts and the natural cycles of the land which may or may not be understood or 
interpreted as being driven by climate change (Centre for Research on the 
Epidemiology of Disasters (CRED), 2006). 
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With regard to the third pathway of experience above, the United Nations Development 
Program and the Centre for Research on the Epidemiology of Disasters have established a 
database on natural disasters. Included in their definition of disasters are drought, 
epidemics, extreme temperatures, floods, insect infestation, slides, waves/surges, wildfires 
and windstorms (Centre for Research on the Epidemiology of Disasters (CRED), 2006). 
Berry (2010) further distinguishes and describes three types of climate change weather 
disasters as acute, sub-acute and chronic, and argues that each has the potential to impact 
directly and indirectly on mental health. Acute weather disasters can be classified as those 
that have a rapid onset including cyclones, wildfire and floods. Sub-acute events are 
classified as those events such as heat and cold waves and drought which has a more 
progressive onset, and chronic events include drying and warming that occur over an 
extended period of time and underlie acute weather disasters and sub-acute weather 
events (Berry et al., 2010). 
Acute, sub-acute and chronic climate change weather disasters have been experienced in 
some part of the developed and or developing world in the past ten years and have resulted 
in substantial losses to human life, built and the natural environment, fauna and flora 
(Alston & Kent, 2004; Centre for Research on the Epidemiology of Disasters (CRED), 2006; 
Clayton, Manning, & Hodge, 2014; Stanke, Murray, Amlôt, Nurse, & R, 2012; Vidal & 
Carrington, 2013; Weiss, Saraceno, Saxena, & van Ommeren, 2003). For example, there has 
been an increasing number of acute weather disasters and sub-acute weather events in 
Australia including the ‘Black Saturday Bushfires’ which resulted in 173 deaths in Victoria, 
Australia in 2009 (Victorian Bushfires Royal Commission, 2010); ‘Cyclone Nargis’ which 
resulted in 138,366 lives lost and 2.4 million people directly affected in Myanmar in 2008, 
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‘Cyclone Katrina’ which resulted in 1,833 lives lost and 500,000 directly affected in the USA 
in 2005, the South Asian tsunami in 2004 which resulted in the loss of 250,000 lives and 
directly affected 1.7 million people primarily in Indonesia, Sri Lanka, India, Thailand and 
Myanmar, and the European heat wave in 2003 which resulted in 72,210 lives lost (The 
Climate Institute, 2011b). 
In Australia alone in the past ten years we experienced the worst bushfires in living memory 
(Australian Government, 2012b); dust storms (Bureau of Meteorology, 2012), cyclones 
(Centre for Research on the Epidemiology of Disasters, 2009), extremes of temperature and 
floods (Commonwealth of Australia, 2015a), species and habitat loss (Bishop et al., 2009) 
and diseases (The Climate Institute, 2011a). Many of these changes have been attributed to 
climate change (The Climate Institute, 2011a, 2011c, 2013b). For example, the 2009 ‘Black 
Saturday’ bushfires in the Australian state of Victorian have been described as 
‘unprecedented’ in Australian climate history (Victorian Bushfires Royal Commission, 2010); 
a combination of extreme temperatures in the mid- to high 40 degrees Celsius), high winds 
(in excess of 100 km/h) precipitated by a heat wave, caused catastrophic wildfires which left 
173 confirmed dead (State Recovery Committee, 2005). Similar weather conditions in 2005 
in South Australia, caused fires on the Eyre Peninsula which killed nine, injured over 110 and 
burnt out over 82,000 hectares of land (Richardson & Kumar 2004). 
In 2002, the Australian city of Sydney also experienced its worst bushfires in over thirty 
years. Forty-one houses were destroyed and hundreds damaged. The fires killed two people 
and were fanned by strong winds and high temperatures (Commonwealth of Australia, 
2010a). In 2003, the Australian city of Canberra experienced bushfires, which were also 
driven by high winds, and heat that destroyed over 500 homes, and resulted in the deaths 
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of four people. The Canberra fires destroyed more homes than any single recorded fire in 
Australia, except that of the Mount Macedon fires in Victoria in 1983, which claimed seven 
lives and destroyed 628 houses (Department of Environment and Primary Industries, 2011; 
Victorian Bushfires Royal Commission, 2010) Both these figures were subsequently dwarfed 
by the 2009 Victorian King Lake fires which destroyed 2133 houses (Emergency 
Management Australia, 2006). 
Further evidence attributed to climate change in many parts of Australia includes severe 
heat waves and unprecedented flooding in the past decade. For example, in January and 
February of 2009, the southern Australian seaboard experienced a record run of days above 
40°C (The Climate Institute, 2011a). The following year, there were four major flood events 
across eastern Australia in the states of Queensland, Victoria and New South Wales from 
November 2010 to January 2011, significantly affecting in excess of 200,000 people 
(Commonwealth of Australia, 2012c). In February 2011, Cyclone Yasi was recorded as one of 
the strongest cyclones ever in Australia recording pressures of 929hPa and winds estimated 
at over 280 km/h (Australian Broadcasting Corporation, 2013). In 2013, temperatures in 
Hobart, the capital city of the State of Tasmania reached the highest temperatures ever 
recorded in 120 years of weather record keeping. During the same summer season, a 
catastrophic bushfire ravaged the south eastern Tasman Peninsula area of Tasmania with 
approximately 200 homes and 21 businesses destroyed and over 20,000 hectares burnt 
(Boylan, Cheek, & Skinner, 2013; Commonwealth of Australia, 2012a, 2013a, 2014a, 2015c). 
In the past three years, Tasmania has further experienced unprecedented and exceptionally 
strong and damaging winds, and severe thunderstorms, hail and flash flooding (Costello et 
al., 2009). 
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2.5 Health and Wellbeing in a Changing Climate 
There has been an increase in research examining the effect of climate change on human 
health and wellbeing since the early 1990s. Climate change poses serious risks to human 
health with these risks being “not just wide, but seemingly unbounded” (McMichael, 2014, 
p. 15). They are predicted to have a deleterious effect not only on the physical environment, 
but also on the human psychological, social, societal and cultural environment, thereby 
impacting on socio-economic systems and human health and welfare (Reser, Morrissey, & 
Ellul, 2011). Attributing changes in human health and adverse health outcomes to climate 
change is challenging as a number of other health determinants such as social and physical 
environment, biological makeup and behaviour come into play. For example, McMichael 
(2014, p. 15) has described “various regional manifestations of climate change”, with this 
being exemplified in the following quotes: 
Extremes of warming or drying, the shift of monsoonal rains and seasons, the 
heightening of particular extreme weather events (e.g. coastal cyclones, inland 
wildfires, flooding in vulnerable terrain and amplified heatwaves in densely 
settled cities), shortages of freshwater as river flows decrease and evaporation 
increases, or changes in the geographic ranges and rates of infectious disease 
agent transmission – will bear differentially on communities … exposure to 
physical hazard (especially during weather disasters), under nutrition, diarrhoeal 
diseases, various vector-borne infectious diseases and the adverse consequences 
of displacement and relocation. 
Despite this vast body of research and its significance in terms of future planning and 
adaptation to these phenomena, increased frequency and intensity of climate related 
events and their impact on human health, community level anxiety relating to more subtle 
creeping changes in the natural environment are mostly overlooked in climate change and 
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health research. At present there is no research examining changes in weather and climate 
experienced by rural communities and the impacts on rural communities’ sense of 
connectedness to nature, and their health and wellbeing. 
These reported changes to our environment are thus argued to be “profoundly important, 
not only in terms of human health and wellbeing but in terms of fully appreciating the scope 
and challenges of global climate change” (Reser et al., 2011, p. 20). 
While it is recognised that climate change will have significant and lasting effects on human 
health, extreme weather events are among the most destructive disasters known, as they 
cause both loss of life and have economic impacts. In contrast to other impacts of climate 
change such as long term sea level rises, the impacts of local weather extremes and climate 
driven phenomena are instantly tangible and often vividly remembered due to the direct 
experiences of those impacted (Schiermeier, 2011). 
There is a vast and rapidly growing body of published literature on the potential health 
impacts of climate change. For example, in PUBMED, over 3000 journal articles in the last 
ten years have been published that present empirical and epidemiological studies 
identifying causes, patterns, and risk factors associated with climate change. A review of this 
body of literature indicates that the health impacts of climate change are generally divided 
into two categories: 
(1) Direct health impacts which stem from extreme events such as fire, floods, cyclones, and 
storms and may result in health impacts that include injury, death, mental stress, and heat 
and cold stress (Butler, 2014; McMichael, Woodruff, & Hales, 2006a, 2006b) ; 
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(2) Indirect impacts which stem from accumulative changes in climate such as increasing 
frequency and intensity of rain events and, increasing numbers of hot or cold days. These 
indirect impacts are harder to define and are measured over extended periods of time such 
as ten or more years, and may lead changes in the distribution and prevalence of infectious 
diseases, vector borne diseases, respiratory disease, under nutrition, mental stress 
disorders, trauma and deaths (Butler, 2014; McMichael et al., 2006b; Physicians for Social 
Responsibility, 2014). 
A search of Author Mapper, an online tool for searching Springer Journals and Springer 
Books collections, generated over 3000 journal articles presenting empirical and 
epidemiological studies identifying causes, patterns, and risk factors associated with climate 
change. Over 800 of these have focused on quantifying the health impacts of extreme 
events (Springer, 2014). For example, the relationship between extreme weather events, 
including cyclones, bushfires and floods that stem from climate change, and extreme 
anxiety such as post-traumatic stress disorder was examined by Neria, Nandi and Galea 
(2008) who systematically reviewed and assessed the evidence base of Post-Traumatic 
Stress Disorder (PTSD) following exposure to disasters; they concluded that post-traumatic 
stress disorder was a substantial risk amongst those exposed to disaster. 
Many of the studies discussed above focus on the examination and review of literature on 
the psychological health impacts of climate change. The studies that have empirically 
assessed the psychological impacts of climate change have largely focused on the direct 
impact of extreme events and the prevalence of post-traumatic stress disorder stem from 
these. Fritze et al (2008, p. 1) discuss the future likelihood of “significant mental health 
implications” of climate change pertaining specifically to the future threat of living with the 
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“global environmental threat” climate change poses. These mental health implications 
include stress, anxiety and depression, psychological trauma and shock, long lasting grief, 
major depressive disorders, and PTSD. Both the direct and indirect effects of climate change 
can bring about strains on social relationships (Berry et al., 2010). 
For example, Coêlho’s (2004) study on the impacts of drought in Brazil was one of the early 
investigations of patterns of anxiety stemming from indirect impacts of climate change, with 
the findings indicating these patterns of anxiety had a slow onset over time. Coêlho’s (2004) 
study was comparative and examined the prevalence of psychological distress, anxiety and 
post-traumatic stress disorder in two areas of Northern Brazil. One area was drought free 
and one area drought prone. Anxiety, PTSD and emotional distress were evaluated 
separately. The study reported the empirical findings of anxiety, PTSD and emotional 
distress responses to the cumulative effects of drought; however, these findings were not 
explored qualitatively. The study concluded there were increased levels of anxiety and 
emotional distress in residents affected by drought, recognising that drought has a slow or 
creeping onset over time and brought about increased levels of anxiety and stress. Patterns 
of anxiety were differential across demographic variables, particularly gender. Women 
experienced significantly higher levels of anxiety than men, whilst men experienced 
significantly higher levels of emotional distress than women. Such studies support Clayton’s 
(2014, p. 6) argument surrounding the subsequent need to fully understand the 
psychological impacts of climate change through “crafting a language to talk about climate 
change’s impacts on health and wellbeing that will help build understanding and action 
rather than ambivalence, anger, or resignation”. This full understanding can be gained 
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through creating new evidence and narratives, which can act as an extension of our 
understanding of the psychological impacts of climate change on human experience. 
In support of the need for such new discourse and evidence is Berry (2010) who, while 
acknowledging the considerable amount of research examining the link between acute 
weather disasters and mental health notes, 
 … [t]here is almost no quantitative epidemiological evidence for the mental 
health effects of sub-acute [indirect] weather disasters such as long term 
drought.   .this is because, commonly, these mental health problems develop 
following multiple adversities, and slow creeping climate change-related weather 
events, such as drought, tend to accumulate advertises (Berry et al., 2010, p. 
125). 
This research investigating the relationship between connectedness to nature and climate 
state anxiety introduces the term ‘climate state anxiety’ to describe anxiety experienced by 
the individual in response to creeping and pervasive changes within the natural 
environment stemming from ‘real’ or ‘perceived’ changes in climate and weather. These 
changes and associated increasing levels of climate state anxiety may have ramifications on 
the ability of existing health systems to cope with people’s need for support; in turn 
requiring governments and the community to provide increasing levels of support to 
individuals and communities affected by climate state anxiety. This research addresses the 
gaps in the literature, and extends our understanding of the psychological responses to 
extreme acute weather events to the experience of climate state anxiety stemming from 
pervasive and creeping changes in the individual natural environment. 
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2.5.1 Social Determinants of Health in a Changing Climate 
As outlined in the previous section, climate change poses an ongoing environmental and 
health threat to human communities across the globe. Inherent in scientific, social and 
political discussion on climate change is great uncertainty, and the expectation of intense 
and highly adverse impacts affecting humanity in multiple ways and in direct relation to the 
social, economic, environmental and geographical conditions in which people live (World 
Health Organisation, 2005; 2010). This uncertainty centres around the degree to which we 
will experience dramatic global warming in the future, which is itself somewhat dependent 
on the action taken now to avert global warming. For example, a substantial and sustained 
reduction in carbon dioxide (CO2) emissions and decarbonising of the economy would be 
required now to stabilise the climate system (The Climate Council, 2013b). 
The social determinates of health such as demographics related to age, income, ethnicity, 
roles and responsibilities to themselves and others, pre-existing mental health conditions, 
pre-disaster life events, such as a family death and social support networks prior to, during 
and after the event and the social, cultural and historical context in which they occur 
(Cunsolo Willox et al., 2014) play a significant part in the way in which a person responds to 
the impacts of acute and sub-acute weather events (Freedy, Simpson, & William, 2007, p. 
842). This social environment for health is also shaped by the distribution of resources, 
money, and power at global, national and local levels (National Rural Health Alliance, 2011). 
In their paper examining evidence and the debate on mental health impacts of climate 
change Fritze et al (2008, p. 3) highlight the “urgent need for better understanding of the 
mental health impact of ongoing climate change” and identify three areas of concern 
regarding the mental health impacts of climate change. First, acute weather disasters are 
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“likely to have immediate impacts on mental health concerns and outcome” (Fritze et al., 
2008, p. 2). Second, the most vulnerable communities are beginning to experience impacts 
of acute weather disasters relating to economic, social and environmental health 
determinants. As an example Sharkey’s (2007) paper examining the impact of Hurricane 
Katrina on New Orleans residents who lost their lives during this acute disaster and 
reported, 
Katrina has come to be interpreted by some and a ‘metaphor’ for the inequality 
that pervades urban America, affecting poor, primarily Black segments of the 
urban populace most directly (Sharkey, 2007, p. 483). 
Other vulnerable communities, such as rural and remote areas, face additional pressures 
which further impact on the experience of climate change including a lack of access to 
services, isolation and a “higher prevalence of common risk factors for health, such as 
higher rates of smoking, greater rates of disability and lower rates of physical activity” 
(National Rural Health Alliance, 2011, p. 1). Indigenous communities around the world are 
also documented as experiencing disruptions to traditional practices as a result of changes 
relating to climate and weather (Cunsolo Willox, Harper, Ford, et al., 2012; Furberg, 
Evengård, & Nilsson, 2011; D. Green & Minchin, 2014; Hofmeijer et al., 2013; Hunter, 2009; 
Petheram, Zander, Campbell, High, & Stacey, 2010; Robus, 2012). 
As such, there is the need for continued discourse about and understanding of the lived 
experience of the impact of such events, as well as more creeping impact of climate change 
on vulnerable populations. This work has been taken up by the likes of scholars such as 
Cunsolo Willox et al (Cunsolo Willox, Harper, Ford, et al., 2013; Cunsolo Willox, Harper, 
Ford, et al., 2012; Petrasek MacDonald, Harper, Cunsolo Willox, Edge, & Rigolet Inuit 
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Community Government, 2013) who have examined connections between climate change, 
sense of place and health in the Inuit context, and Green and Minchin (2014) who have 
similarly examined social and emotional well-being and resilience to climate change in 
Australian Aboriginal communities. 
Fritze’s third area of concern relating to the mental health impacts of climate change, is that 
the “emerging understanding of the ways in which climate change as a global environmental 
threat may create emotional distress and anxiety about the future” (Fritze et al., 2008, p. 2). 
These perceived threats are leading to new climate change related pathologies. Wolf and 
Salo (2008) for example, wrote of a case of a seventeen year old man with a “major 
depressive disorder” presenting at the inpatient psychiatric unit at the Royal Children’s 
Hospital in Melbourne. He was in a delusional state, stemming from his “belief that, due to 
climate change, his own water consumption could lead to the deaths of millions of people 
through exhausting water supplies” (Wolf & Salo, 2008, p. 1). These new climate change 
relate pathologies are impacting on the daily lives of the sufferers. 
The National Human Health Adaptation Research Plan (McMichael, Weaver, et al., 2009) 
notes the impact of climate change on the broad social determinants of mental health citing 
the adversity of drought, associated indebtedness (McMichael, Neira, Bertollini, Campbell-
Lendrum, & Hales, 2009) and loss of income as increasing vulnerability to mental health 
effects (Buzzell & Chalquist, 2009). Research in Australia has specifically found that farmers 
who were experiencing debt pressures were less able to cope if they had poor social 
support and felt less-connected to those around them. Other studies supported this by 
reporting increases in the number of rural suicides in response to drought (Berry et al., 
2008). More recently in Australia, Butler (2014, pp. 254-255) noted, 
 Chapter 2: Exploring the Current Literature  60 | P a g e  
 … any increase in drought associated with climate change is likely to increase the 
rate of suicide (due, for example, to loss of livelihood and observing the suffering 
of livestock), unless sufficient countermeasures, such as drought relief, 
counselling services and antidepressants medication can be made available. 
Similar research in Canada has indicated, “changes in climate and the subsequent disruption 
to social, economic, and environmental determinants of health may increase the prevalence 
of mental health issues, emotional responses and large scale sociopsychological changes” 
(Ford et al., 2014, p. 255). 
2.5.1.1 Connectedness to Nature and Psychological Wellbeing 
In their book ‘Eco-therapy: Restoring the Earth, Healing the Mind’, Roszak and colleagues 
(1995) bring together a number of ecologists and psychologists to examine the link between 
ecology and psychological health. Their work resulted in the establishment of a new 
discipline, that of ecopsychology and a new therapy, Ecotherapy. Ecotherapy refers to “both 
the healing and the growth that is nurtured by healthy interaction with the earth” (Clinebell, 
2013, p. xxi). Eco-psychologists such as Roszak, Gomes and Kanner (1995) theorise about 
humans’ psychological relationship to the natural world, and the importance of feeling 
connected to nature, to psychological wellbeing. Ecopsychology research (Buzzell & 
Chalquist, 2009) argues that humans are inseparable from the natural world and that their 
health is inexplicably linked and nurtured by healthy interaction with nature. This suggests 
interdependencies between natural systems, for example climate systems, community 
health and wellbeing, and that individuals are connected to nature in several ways deriving 
psychological and other health benefits through that connection. 
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There is a considerable body of research measuring the relationship between a person’s 
connection to nature and the corresponding benefit to health. This body of research has 
shown that increased connectedness to nature improves the capacity of individuals to 
reflect and resolve life experiences (Mayer et al., 2008); enhances the capacity to find 
meaningfulness in life (Cervinka et al., 2011); increases overall wellness (Comeau, 2012) and 
may decrease negative behaviours and states such as aggression, anxiety, depression and 
illnesses. Connectedness to nature had also been seen to have positive impacts on health 
and cognitive capacity, including, reducing stress, improving tolerance of situations that are 
stressful, enabling faster recovery from stress and anxiety, reducing the burden of diseases 
facilitating faster recovery from illness and a corresponding reduction in the burden on 
health systems (Nisbet & Zelenski, 2011; Nisbet et al., 2011). 
This body of research has further focused on the benefits drawn from nature in healthy 
natural environments. Mayer and Frantz (2008) conducted three studies to explore the 
mechanisms underlying the effects of exposure to nature on wellbeing. To facilitate the 
study they developed the Connectedness to Nature Scale, which is discussed in detail in 
section 2.7.1. In Study One, Mayer and Frantz were concerned with establishing whether 
connectedness to nature mediates the relationship between exposure to nature and 
positive affect. This study revealed that spending time in nature had a mediating effect on 
well-being. Their second Study “addresses the question of whether real nature provides 
substantially more psychological benefits that virtual nature” (Mayer et al., 2008, p. 15). In 
contrast to Study One, Study Two demonstrated that participants in real nature experienced 
higher levels of awareness than those in in virtual environments. In an effort to qualify 
ambiguous results from the second Study, a third Study investigated the differences 
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between Study One and Study Two. The individual trait levels of feeling emotionally 
connected to nature, experiential sense of oneness with the natural world and their 
cognitive belief about environmental sustainability were assessed for seventy-six 
introductory psychology students. Their results found that exposure to nature leads to an 
increased connection to nature, which in turn results in positive effects such as the ability to 
reflect on situations and reduced public self-consciousness (Mayer & Frantz, 2004b; Mayer 
et al., 2008). 
In the research done by Nisbet et al. (2011, p. 304) on the “effective, cognitive and 
experiential relationship individuals have with the natural world or a subjective sense of 
connectedness with nature” she coined the term ‘nature relatedness’ and argued that 
nature relatedness is an indicator of the extent to which a person’s innate need to connect 
with nature has been supported or suppressed. In addition, connectedness to nature is 
suggestive of a potential contributor to wellbeing and a buffer against negative influences 
on psychological health suggesting that “human psychological health is related to the state 
of the environment and time spent in nature, and that people’s subjective sense of 
connection with nature may contribute to wellbeing” (Nisbet et al., 2011, p. 304). 
More recently, Myers (2013) reviewed the impacts on human health of alterations in the 
structure and functioning of earth’s natural ecosystems and concluded that the evidence 
supported that ecosystem alterations were affecting “every dimension of human health” 
(Myers et al., 2013, p. 18759). Myers further identified the need for “a more systematic and 
comprehensive approach to understanding the health impacts of ecosystem alteration” 
(Myers et al., 2013, p. 18759). 
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Conversely, research examining the impact on health of people exposed to environmental 
spoilage demonstrates that they suffer higher rates of anxiety and depression (Dutcher, 
Finley, Luloff, & Buttolph, 2007; Frumkin, 2001; Gullone, 2000; Health Council of the 
Netherlands, Dutch Advisory Council for Research on Spatial Planning, & Nature and the 
Environment. Nature and Health, 2004; Mayer & Frantz, 2004b; Parsons, Tassinary, Ulrich, 
Hebl, & Grossman-Alexander, 1998; The Climate Institute, 2011b; Ulrich et al., 1991). For 
example, Connor, Albrecht, Higginbotham and colleagues’ (2004) research in the Upper 
Hunter Valley of New South Wales, Australia investigated environmental change and human 
distress. The Upper Hunter Valley had undergone significant environmental change over 
two centuries. Their study aimed to “investigate the nature of residents’ understanding of, 
and responses to, environmental change” (Connor et al., 2004, p. 47). The study found  
… the transformation of the environment from mining and power station 
activities was associated with significant expressions of distress linked to 
negative changes to interviewees; sense of place, wellbeing and control (Connor 
et al., 2004, p. 47). 
This suggests that spending time in intact, undamaged or unmodified natural environments 
reduces anxiety; however, nature that is damaged, as was the case in the Upper Hunter 
Valley may produce anxiety. Connor et al’s (2004)’ research led to the application of the 
concept of solastalgia (Albrecht, 2005) and the development of theory around the concept 
which holds that changes in the natural environment that “one holds dear” and in particular 
a loss of solace brings about ill health and increased anxiety (Connor et al., 2004). Similarly, 
researchers such as Cunsolo Willox et al (2014) in their examination of the mental health 
impacts of climate change in the Circumpolar North have identified five broad categories of 
linkages between biophysical climate impacts and psychological impacts: 
 Chapter 2: Exploring the Current Literature  64 | P a g e  
(1) changes to the land, ice, snow, and weather resulting in changes to sense of 
place and existing practices supporting wellbeing;  
(2) impacts to physical health that, in turn, compromise mental wellbeing;  
(3) damage to the built environment and infrastructure with consequences such 
as loss and displacement;  
(4) indirect impacts from narratives communicated and shared through various 
forms of media; and  
(5) the magnification or compounding of existing drivers of stresses (Cunsolo 
Willox et al., 2014, p. 6). 
The emerging burden of climate-related impacts on community morale and mental health 
(bereavement, depression, post event stress disorders and the tragedy of self-harm) is large, 
especially in vulnerable rural areas. Many rural, regional and peri-urban communities are 
already beginning to suffer health issues including anxiety and depression as longer-term 
environmental changes emerge (Speldewinde, Cook, Davies, & Weinstein, 2009; The 
Climate Institute, 2011a). Some individuals may be more susceptible to the impact of 
climate-related weather events, due to corresponding life events that are traumatic. The 
level of distress may reflect a combination of stressful situations rather than just the impact 
of climate change (Briere & Elliott, 2000). For example, in the development of their 
conceptual framework for assessing the psychological risk from disasters, Freedy et al. 
(1992) identified a number of ‘prior exposures’ that may significantly influence the 
psychological responses to disaster. These may include prior exposure to disasters, physical 
injury, the loss of life of a loved one, and a loss of social support structures. These are also 
mediated by the individual’s coping mechanisms (Freedy et al., 1992). 
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Psychological responses to climate change are important components of driving action, and 
or inaction, on climate change and may include “any number of emotional reactions: fear, 
guilt, anger, defiance, a desire to blame someone, powerlessness, despair, a sense of 
exhaustion or annoyance at having to hear the litany one more time” (Moser, 2007, pp. 65-
66). Other emotions such as disbelief, sadness, and a sense of powerlessness or being 
overwhelmed, are critical components for processing information and responding to threats 
such as climate change. These emotions experienced as a response to climate induced 
phenomena, such as extreme natural events, have a direct relation to physical and 
psychological health and can induce or inhibit differing responses including denial, apathy, 
paralysis, inaction and/or action (Australian Conservation Foundation, 2008; Australian 
Psychological Society, 2007). 
There is a substantial body of literature examining the psychological impacts of acute 
disasters and responses to them. This literature (discussed in section 2.3) has focused 
largely on psychological and mental health outcomes. Psychological and mental health 
outcomes can change over time and may include loss, disruption and displacement, as well 
as cumulative mental health impacts as a result of repeated exposure to natural disasters 
(Freud & Bunker, 1936). There is, however, limited peer-reviewed literature examining the 
psychological impacts, and in particular community level anxiety in response to sub-acute 
and chronic weather events. It is within this space this research is focused. The following 
section provides a discussion on anxiety as an acute emotional response to climate change. 
2.5.2 Anxiety, an Acute Response to Climate Change 
Freud, the father of psychoanalysis was one of the first to recognise anxiety as a distinct and 
pervasive human condition and described it as a “fundamental phenomenon and the central 
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problem of neurosis” (Spielberger, Gorsuch, & Lushene, 1970, p. 4). Schwarzer (1997) later 
defined anxiety as something felt, an emotional state that included feelings of 
apprehension, tension, nervousness, and worry accompanied by physiological arousal. 
There are two separate traditions in anxiety research. One focuses on anxiety as an acute 
emotion and as a personality construct; and the other as a mental disorder and illness 
(Spielberger, 1966; Tovilović, Zdenka, Ljiljana, & Veljko, 2009 ). Spielberger’s research on 
stress and anxiety led to the conceptualisation of two components of anxiety: trait anxiety 
and state anxiety. Trait anxiety was defined as a relatively ‘enduring personality’ 
characteristic which is relatively stable over time; state anxiety was defined as a transient 
anxious and emotional state experienced by a person in responses to a certain stimulus 
(Spielberger et al., 1970, p. 36). State anxiety is composed of both a phenomenological and 
physiological response to the environment and may exist independently or with trait anxiety 
(Kendall, Finch, Auerbach, Hooke, & Mikulka, 1976 p. 406). Spielberger developed the State 
Trait Anxiety Inventory (STAI) as a useful mechanism for measuring state and trait anxiety, 
which can be applied in research environments as a measure of induced anxiety relating by 
stressful conditions and life events. In the development of the STAI, according to Spielberger 
el al, over “6,000 high school and college students and 600 neuropsychiatric and medical 
surgical patients, and 200 prison inmates were tested” (1970, p. 27). The STAI has since 
been used extensively in psychological, cognitive and behavioural research. There have 
been over 4000 publications since 2010 (Springer, 2015). 
Kendall et. al. (1976) found that in stressful situations involving such things as physical 
dangers, viewing a film depicting physically painful accidents and the threat of some 
imminent events, there is a greater increase in state anxiety. Nearly thirty years later, a 
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2004 study using the STAI on fear of nuclear war reported that the risk for common mental 
disorders was found to be significantly related to the increasing frequency of fear of nuclear 
war (Poikolainen, Aalto-Setälä, Tuulio-Henriksson, Marttunen, & Lönnqvist, 2004). 
Whilst anxiety, depression and post-traumatic stress disorder are recognised as responses 
to the adverse impacts of climate change (Fritze et al., 2008; Psychologists for Social 
Responsibility, 2015) there is a growing body of research presented in academic literature 
also investigating the perceived threat of climate change in people who are not directly 
affected by acute, sub-acute or chronic climate change weather events (Butler et al., 2014; 
Clayton et al., 2014; Cunsolo Willox et al., 2014). These perceived threats are leading to new 
climate change related ‘pathologies’, which impact on the daily lives of the sufferers. The 
American Psychological Association examined perception and fear of climate change, and 
whilst concluding that perception and fear “may threaten mental health” the Association 
also found evidence to support adaptation and coping mechanisms driven by perception 
and fear which brought about psychological processes such as “sense making”, “coping 
responses”, “motivational processes” and “affective responses” (American Psychological 
Association, 2009, p. 3). 
People experiencing seemingly unusual climate-driven phenomena, such as damage to 
crops, water shortages in rural areas, blossoming, fruiting and sprouting of plants outside of 
their familiar times, may experience momentary or temporary negative emotions associated 
with the awareness of climate change and its actual and projected impacts. The literature 
suggests that state anxiety has two components: 
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(1) emotional reactions, which may be experienced as sweaty palms, rapid heartbeat, 
shortness of breath, and a dry mouth and stem from the sympathetic nervous system 
(Endler, Parker, Bagby, & Cox, 1991; Morris, Davis, & Hutchings, 1981); and 
(2) cognitive reactions, self-ruminative meaning the individual is unable to stop thinking of 
their own inadequacies and the consequences of their inadequacies (Coêlho et al., 2004). 
Psychological disorders such as states of anxiety and stress are frequently experienced 
immediately after exposure to acute events. In some cases they may develop over time, 
sometimes months or years, following exposure to a trauma. In this situation they tend to 
manifest in anxiety conditions such as Post Traumatic Stress Disorder (PTSD), mental health 
disorders, social and behavioural disorders, anxiety and despair. Other anxiety related 
conditions might also develop gradually over time. The degree to which they are 
experienced is driven by the individual’s level of ‘trait’ anxiety. Responses will vary 
considerably across populations and nations in part due to pre-existing inequalities such as 
income, social status, education, gender, physical environment, and social support networks 
(Swim et al., 2009). 
Doherty and Clayton (2011, p. 265) have classified the psychological impacts stemming from 
climate change in parallel with Berry’s (2010) three types of climate change weather 
disasters already discussed in section 2.4. These are, 
… direct, for example acute or traumatic effects of extreme weather events and a 
changed environment, indirect, such as threats to emotional wellbeing based on 
observation of impacts and concern or uncertainty about future risks and 
psychosocial, including chronic social and community effects of heat, drought, 
 Chapter 2: Exploring the Current Literature  69 | P a g e  
migrations and climate-related conflicts and post disaster adjustment (2010, p. 
125). 
These psychological impacts of climate change and the ‘putative causal pathways’ between 
climate change, mental health and the social makeup of communities depicted by both 
Berry (2011, p. 266), and Doherty and Clayton (2011) are combined and presented as a 
conceptual framework in Figure 2. 
Figure 2: Causal Pathways between Climate Change, Health and Well-being. (H. Berry, et 
al., 2010, p. 125; Doherty & Clayton, 2011) 
The framework shown in Figure 2, depicts the relationships between acute, sub-acute and 
chronic climate change related events and the economic, social and demographic, the 
physical and mental health impacts on communities. A number of moderators and 
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mediators act to influence the way in which a person responds to acute weather disaster 
and sub-acute weather events. These moderators include the societal context, in which a 
person lives; for example, direct person-to-person contact as well as media and mass 
communications. Research on communicating climate change has demonstrated that 
people rely on moderated and mediated interpreted scientific information. As a result they 
will respond to the perceived controversy in a variety of ways reflecting personal 
experiences and the likelihood of climate change impacting on their daily lives (Doherty & 
Clayton, 2011; O'Neill & Nicholson-Cole, 2009; Whitmarsh, 2008). 
Many scholars have described patterns of adverse reactions and symptoms in response to 
acute weather related disasters. Physically these reactions and symptoms are documented 
as including headaches, fatigue, insomnia, gastrointestinal disturbances, PTSD and cardiac 
symptoms (2011; Freedy et al., 2007; McMichael, 2011b). Cognitive and emotional reactions 
include unwanted, intrusive and recurring thoughts, poor concentration, and confusion. 
These reactions range from feelings of disbelief, shock, denial, or outrage as well as 
altruistic feelings associated with saving people’s lives and property. Many of these 
emotions later give way to disillusionment, intrusive thoughts and images, anger and 
disappointment as long-term implications and emotional impacts of the event become 
apparent. PTSD is possibly the best known psychiatric diagnosis associated with trauma. 
Other prevalent conditions including major depression, psychogenic disease, and stress 
disorders. These disorders include symptoms such as sleeping problems, restrictions in daily 
functioning owing to heightened levels of stress, and anxiety and depression. Psychological 
processes associated with trauma may include sensation, perception, learning, memory, 
thinking, motivation and emotions, and behavioural processes associated with social 
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support seeking, civic engagement, drug and alcohol abuse, higher rates of suicide attempts 
and completions, elevated risk of child abuse, anti-social behaviours and increased 
vulnerability of those with pre-existing severe mental health issues (American Psychological 
Association, 2009; Berry et al., 2010; Berry et al., 2008; Freedy et al., 2007; 2008; 2006b; 
Simpson, Weissbecker, & Sephton, 2011). 
Neria (2008) systematically assessed 284 reports from peer-reviewed literature for evidence 
of post-traumatic disorder following international disasters. Disasters were classified as 
human-made, technological or natural. The 1963 Vajont landslide and tidal wave disaster in 
Northeast Italy was the earliest disaster included in the review, with Hurricane Katrina in 
2005 the most recent. (Laugharne, Van de Watt , & Janca, 2011; Neria et al., 2008) In one 
example, where he reported the 1983 Australian bushfires in Victoria, Neria (2008) 
described post-traumatic stress disorders as being persistent over a two-year period 
following the disaster. The prevalence of psychological conditions such as anxiety, 
depression, aggression and alcohol abuse was also greatest in areas heavily affected by a 
disaster (Higginbotham, Connor, Albrecht, Freeman, & Agho, 2006). 
Natural disasters result in significant alteration to, and longer-term destruction of, the 
natural environment. This in turn can diminish the sense of wellbeing, sense of place, 
belonging and solace that people derive from their connectedness to land (The Climate 
Institute, 2011a). Albrecht (2006, 2011; 2007) extended earlier work by Connor et al (2004) 
on environmental change and human health in the Upper Hunter Valley of New South 
Wales (discussed in section 2.5.1.1) and found evidence of mental ‘illness’ where people’s 
mental wellbeing was threatened by the severing of ‘healthy’ links between themselves and 
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their home/territory and illnesses created by living in an environment that had been 
contaminated by pollutants and toxins. 
Further research demonstrates a substantial burden of post-traumatic stress disorder 
among people exposed to acute weather disasters such as cyclones, bushfires, floods and 
more chronic weather events such as drought (Berry et al., 2010; McFarlane, Clayer, & 
Bookless, 1997; Neria et al., 2008); however, comparatively few longitudinal studies which 
investigate the course of post-traumatic stress disorder over time to gain a picture of the 
number of suffers whose illness resolves spontaneously, persists in the long term, and those 
with more complicated lapsing/relapsing patterns (Berry et al., 2008; Pelling, Özerdem, & 
Barakat, 2002). 
Sub-acute weather events, defined as long-term drought, damage to landscapes, dry land 
salinity, water security, and periods of extreme heat or cold, and their impacts on mental 
health, are less well understood. The impacts are complex and difficult to evaluate as they 
are gradual, pervasive, indirect and long term, and extend beyond the physical and 
psychological into social displacement, and loss of social networks, economic hardship such 
as loss of income, inability to work because of extremes in temperature, and environmental 
realms such as agricultural degradation and loss of land (Berry et al., 2008; Pelling et al., 
2002). There is limited empirical research and almost no large, well-controlled 
epidemiological studies on the mental health impacts of sub-acute weather events (Berry et 
al., 2010; Berry et al., 2008; Briere & Elliott, 2000). 
Accompanying the increasing body of research by people such as Cunsolo Willox (2012; 
2013), Clayton (2014), Hanna (2011), McMichael (2011b) and Sartore (2008) on the long-
term psychological implications of acute weather disasters is the growing realisation of 
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complex psychological health impacts stemming from sub-acute and chronic weather events 
relating to a changing climate. Cunsolo Willox (2012), in her work examining climate change 
and mourning, noted that “despite the commonality of experiencing negative or emotional 
responses to environmental degradation, discussion of such responses do not appear in the 
broader public and academic discourse concerning climate change” (p. 138). The 
relationship between these longer-term complex psychological impacts and sub-acute and 
chronic weather events is extremely complex and may be almost impossible to measure. 
Lertzman (2008, p. 117), in her work Engaging with Climate Change: Psychoanalytic and 
Interdisciplinary Perspectives discusses the role of anxiety in soliciting apathetic responses in 
individuals. She uses the term apathy as a way of describing a “lack of response or action 
commensurate with increasingly urgent ecological challenges we have been experiencing 
and face in the future”. Climate change is one such ecological change. Randall (2009), 
discusses the need to understand apathy as a way of shutting down in response to grief and 
loss and the importance of acknowledging loss as a way of allowing “positive messages and 
actions to flourish” thereby transforming apathy to action. In situations where this 
transformation from apathy to action does not occur negative responses are likely and may 
include “shutting off all emotion, idealizing what is lost, numbing the pain through alcohol, 
drugs and manic activity”(Randall, 2009, p. 119). 
Lertzman's (2012) later work investigating the experiences of environmental degradation 
identified an underlying and palpable sense of loss, and sadness in the narratives she 
examined. Lertzman used mapping as a daya analysis tool which revealed multi dimensional 
portraits of the experience of environmental degradation and its relationship to individuals 
and communities.  
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Similarly research in rural areas of Australia has demonstrated that over prolonged periods 
of time sub-acute weather disasters erode the social and economic foundations on which 
rural communities depend. Epstein and Ferber (2011) in their book Changing Planet 
Changing Health cite a Salvation Army drought support coordinator, who describes the 
despair experienced by local farmers brought on by drought and the resultant crop failures: 
… [they] just have absolutely nothing left, they sold everything they could, 
reduced their stock, borrowed heavily to plant crops at the start of the season, 
which they now face losing (Epstein & Ferber, 2011, p. 118). 
Lost farm income and associated indebtedness from prolonged drought can spill over into 
mental health problems (Kilpatrick, Willis, Johns, & Peek, 2012; Nicholls, Butler, & Hanigan, 
2006; The Climate Institute, 2011a). Judd et al in 2006 reported “approximately one male 
farmer dies from suicide every four days” in Australia (Judd et al., 2006, p. 1) whilst Epstein 
(2011), reported “depression and domestic violence are on the rise, and as of 2007, more 
than one hundred farmers in the bush had committed suicide as their livelihoods slipped 
away” (Epstein & Ferber, 2011, p. 118).  
Six years later Alston (2012) reported that weather and climate change related stress 
resulting from diminishing productivity, declining cattle prices and the pressure of the farm 
are reported to contribute to the high rates of male suicide; four to five times the rate of 
women in rural Australia (Alston, 2012). Added to this is the social norm of stoical behaviour 
amongst farmers and the subsequent unlikelihood of help-seeking (Berry, Hogan, Owen, et 
al., 2011). The Australian Rural Health Alliances (2014) reported an apparent causal 
relationship between climate events, and the impact on the environment-land degradation 
and at risk individuals in rural, regional and remote areas of Australia. Hanigan (2012), in his 
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research examining the relationship between droughts and the incidence of suicide in rural 
populations, found “clear evidence to support” drought increasing suicide rates in farmers 
and farm workers (Hanigan et al., 2012, p. 13954). 
Suicide is a complex phenomenon with multiple contributing causal factors including social 
setting, environment and economics. Other It is clear that drought significantly increases 
financial stress on farmers. This may be exacerbated by having to sell or destroy animals 
because of a lack of food and combined with rising costs of transport, falling stock prices 
adds to the burden on farmers (Hanigan et al., 2012). Similarly, during times of 
psychological stress anger, frustration and violence are often exacerbated (Berry, Hogan, 
Peng Ng, & Parkinson, 2011; Morrison, 2010; National Rural Health Alliance, 2009; Nicholls 
et al., 2006; The Climate Institute, 2011a; World Health Organization, 2009a, 2009b). 
Despite this, there are few studies examining the relationship between acute and sub-acute 
weather disasters and mental health (Berry, Hogan, Peng Ng, et al., 2011, p. 1205). However 
in recent years, there have been some studies such as by Searle and Gow (2010, p. 373) 
which have aimed to “establish the existence of a relationship between climate change 
distress and symptoms indicative of clinical levels of depression, anxiety and stress within 
the general population”. Their study concluded that the link between climate change and 
mental illness was complicated. Those experiencing clinical levels of depression, anxiety and 
stress are more vulnerable to symptoms and distress. Others who are emotionally 
connected to nature and hold pro-environmental beliefs would experience higher levels of 
climate change distress, for example their identified that,  
… those who were more vulnerable included younger females who held pro-
environmental beliefs and who were apprehensive, fearful [and] worried about a 
more remote future … that there was a relationship between this concern [for 
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climate change] and symptoms that were indicative of depression, anxiety and 
stress (Searle & Gow, 2010, p. 374). 
The results of the Searle and Gow (2010) study indicated “high levels of future anxiety and 
pro-environmental beliefs were found to be the strongest predictors of climate change 
distress” (Searle & Gow, 2010, p. 374); however, it is important to acknowledge that the 
study did not go on to qualify people’s experiences of climate change and its relationship to 
anxiety nor did it examine the individuals’ understanding of climate change. In addition, it 
did not examine the link between their exposure to traumatic experiences and climate 
change manifest as extreme and catastrophic bushfires, floods or other extreme weather 
events. Moreover it also did not situate its findings to, or within, the examination of 
additional vulnerability factors such as coping ability, knowledge of climate change and its 
impacts. 
2.5.3 Solastalgia 
Fritze et al’s (2008) article, published in the International Journal of Mental Health Systems 
distinguishes three key mental health implications of climate change, namely; 
i. the immediate impacts of extreme events on mental health,  
ii. disruptions to social, economic and environmental determinants of mental health in 
‘at risk’ communities as exemplified by Sharkey (2007) who examined the impact of 
Hurricane Katrina on the mental health of residents most directly affected, and 
iii. emotional distress and anxiety about the future ‘global environmental threat’.  
However, Berry (2008) in her contribution to the Garnaut Climate Change Review (2008) 
noted, “there is almost no quantitative epidemiological evidence for the mental health 
effects ... of long term drought” (Berry et al., 2010, p. 125). She referred to long-term 
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drought and it’s accumulate adversities as a “slow creeping climate change related weather 
event” (Berry et al., 2010, p. 125). 
This research proposes that slow creeping changes in weather and climate are contributing 
to changes in the natural environment. This is in turn contributing to a loss of connection to 
place and is taking a toll on psychological health. Albrecht et al (2005, 2006, 2012b; 2007) 
made the connection between psychological and environmental states in his research with 
Linda Connor and Nick Higginbotham in the Hunter Valley of New South Wales where 
mining has led to significant ‘landscape scale desolation’ of the environment. Albrecht 
found that people living in the Hunter Valley were experiencing loss, dislocation and a 
corresponding loss of solace. Albrecht coined the term ‘solastalgia’ to describe “the pain 
and sickness, caused by the loss of, or inability to derive solace from, the present state of 
one’s home environment” (Albrecht, 2006, p. 35). Albrecht further describes solastalgia as 
“the pain experienced when there is recognition that the place where one resides and that 
one loves is under immediate assault (physical desolation)” (Albrecht, 2007). 
Albrecht (2012a, p. 2), refers to the ‘Age of Solastalgia’ as the experience of a “pandemic of 
earth related distress ... everything that was once familiar and trusted in our environment 
will be experienced as a new abnormal as development and climate pressures build”. 
Changes in weather and climate and the effect that they have on natural environments can 
undermine a person’s sense of place and manifest in solastalgia. 
Connor et al. (2004, p. 54) in the paper entitled ‘Environmental Change and Human Health 
in Upper Hunter Communities of New South Wales, Australia’, which examined the theory 
and method informing Albrecht’s work, noted Albrecht’s research established that people 
were experiencing frustration, suffering and distress caused by their inability to “stop or 
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reverse the development that was causing the desolation of the environment and the loss 
of their sense of wellbeing, added to the cumulative distress” (Connor et al., 2004, p. 54). 
Similarly, Higginbotham et al in their study to validate the Environmental Distress Scale 
(EDS) concluded that “the EDS can be adapted as a general tool to appraise the distress 
arising from people's lived experience of the desolation of their home and environment. 
Ideally, it can be used as an aid for those working to ameliorate that distress and restore 
ecosystem health”(Higginbotham et al., 2006, p. 245). 
Solastalgia may also be experienced at a more localised scale such as the loss of a much 
loved garden or parkland, and alterations in the local environment related to climate driven 
phenomenon such as drought, fire and flood. Albrecht suggested that “solastalgia has 
relevance wherever there is the direct experience of negative transformation or desolation 
of the physical environment by forces that undermine a personal and community sense of 
identity, belonging and control”. The lived experience of persistent drought in Australia is 
another example provided by Albrecht to describe the context where solastalgia might 
occur. Solastalgia may bring about generalised distress and feelings of loss and bereavement 
which may in turn lead to serious mental health consequences (Albrecht, 2005). 
Furthermore, Albrecht (2012a, p. 47) suggested further research was warranted to 
investigate the hypothesis that “environmental distress is associated with levels of 
depression, [deterioration of] quality of life, and [increased rates] of stress related disease”. 
2.5.4 Gaps in the Climate Change and Health Literature  
As outlined in this chapter, the health impacts of climate change have been investigated in a 
large and growing body of literature. The Lancet and University College London Institute for 
Global Health Commission (2009) have identified the major areas where adverse health 
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outcomes are likely in response to climate change. These are “changing patterns of disease 
and mortality, food, water and sanitation, shelter and human settlements, extreme events, 
and population and migration” (Costello et al., 2009, p. 1694). In 2015, The Lancet 
Commissions report “Health and climate change: policy response to protect public health” 
outlined ten recommendations which highlighted the need for “accelerated action” 
including investment in climate change and public health research (Watts et al., 2015, pp. 1-
2). Epidemiological studies have examined vector-borne diseases, changing patterns of 
infectious disease, heat and cold related mortality, and food and water borne diseases 
(McMichael & Ranmuthugala, 2007). As discussed in section 2.5, studies that have 
empirically assessed the psychological impacts of climate change have largely focused on 
the direct impact of extreme events and the prevalence of post-traumatic stress disorder 
stemming from these. Although there is substantial research examining health concerns 
related to climate change, there is limited research examining psychological and emotional 
distress and the chronic psychological impacts of climate change triggered by ‘creeping’ 
slow-onset changes in nature, weather and climate (Tschakert & Tutu, 2010). Creeping 
refers to impacts that advance slowly to an imperceptible degree, moving slowly and 
frequently going unnoticed, and acknowledged. Chronic refers to human health conditions 
that are persistent or otherwise long-lasting in its effects. Prior to 2014, the psychological 
and social consequences of climate change had been largely overlooked (Costello et al., 
2009; Reser et al., 2011, p. 19). The following sections provide an introduction to the 
theoretical approach of the study. A brief introduction to Ecopsychology and Deep Ecology 
is followed by a discussion on Biophilia and its human dimensions of connectedness to 
nature and health and well-being. 
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However as Tschakert and Tutu (2010), commented in his walking journey’s research 
psychological and emotional distress triggered by transformations in the environment 
relating to climate change are largely ignored. 
2.6 Theoretical Approach 
An introduction to the theoretical approach used in this research is provided in the 
following sections. The quantitative component of the study has its foundation in scientific 
theory which asserts that climate change is a measurable phenomenon and is currently 
being experienced in Australia. Similarly scientific theory underpins the use of psychological 
instruments to measure climate state and trait anxiety and connectedness and relatedness 
to nature. 
The qualitative component of the study has its foundations in ecopsychological theory, 
principally the theory of human relatedness which defines relatedness as “an individual’s 
level of involvement with persons, objects, groups or natural environment and concurrent 
levels of comfort or discomfort associated with that involvement” (Hagerty, Lynch-Sauer, 
Patusky, & Bouwsema, 1993, p. 292). Relatedness, in all its guises, is a pervasive and 
necessary human need. Humans establish and maintain relationships with others, 
communities, environments, objects and self. It is within the context of relatedness to all 
these things that humans flourish and thrive or wither and die. 
A further theoretical basis of the study stems from biophilia, the “innate tendency to focus 
on life and life-like processes” (Wilson, 1984, p. 20). The concept of biophilia has its origins 
in the work of Erich Fromm, the noted German philosopher and psychoanalyst. Later noted 
philosophers such as Arne Næss (1973) and Roszak (1995) further developed the concept in 
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their respective fields of Deep Ecology and Ecopsychology. Both of these theoretical 
approaches strongly inform this study and its methodology for the following reasons. 
2.6.1 Ecopsychology, Deep Ecology, Biophilia and a Love of Nature 
Ecopsychology combines psychological research and the examination of human wellbeing in 
the context of ecological systems. In examining the psychological literature on the human 
relationship between the individual and their place in nature, Kidner (2001) in his book 
‘Nature and Psyche’ highlights the need for interdisciplinary exploration and the 
development of new psychological models on the relationship between humans and nature. 
The field of Deep Ecology is a discipline that has delved into the human nature relationship. 
Deep Ecology has its roots it the writings of Carson (1941), and Leopold (1949, 2009). Both 
Carson and Leopold who, were writing in the 1940s, drew attention to the intricate world of 
nature and peoples place in it. Central to Carson’s writings “was the view that human beings 
were but one part of nature distinguished primarily by their power to alter it, in some cases 
irreversibly” (as cited in Lear, 1998, p. 1). Arne Naess (1973) in his article ‘The Shallow and 
the Deep’ was the first to coin the term Deep Ecology, elaborating on Carson and Leopold’s 
notions that humans and nature are inexplicably linked. Naess explored “a deeper, more 
spiritual approach to nature” (1973, p. 125). Deep Ecology is based on the theory that all life 
forms are interconnected and all life forms have inherent value. Deep Ecologists view non-
utilitarian value in all living organisms. That is to say, that all living organisms hold value in 
their existence for their intrinsic value, rather than for their economic or commercial value. 
These views on instrumental or non-utilitarian value have contributed to thinking around 
human connectedness to nature and the natural world (Devall & Sessions, 2009). 
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One way of exploring human connectedness to nature and the natural world was 
highlighted by Kidner (1992, pp. 365-366) in the work of the German sociologist and 
psychologist Erich Fromm who first defined the term biophilia as an ethical principle, to 
mean “the passionate love of life and all that is alive”. The word biophilia is derived from the 
Greek words for ‘life’ (bio) and ‘love’ (philia) and used to describe the idea that humans 
possess a deep and biologically based urge to connect with the natural world. Edward O. 
Wilson wrote of biophilia as “innate tendency to focus on life and life-like processes” 
(Wilson, 1984, p. 20). Wilson (1984) believed that humans and the way in which they form 
relationship with the natural world stemmed from an innate value placed on nature by 
humans and is referred to as the ‘biophilia hypothesis’. This intrinsic or innate connection he 
defined as “the urge to affiliate with other forms of life” (Wilson, 1984, p. 416). Ten years 
later Kellert and Wilson (1993) published the book ‘The Biophilia hypothesis' which bought 
together key scientists of the time to strengthen and refine the concept of biophilia. 
Inherent within the hypothesis is the argument that there is a mutual benefit derived from 
human nature interactions. Interactions with nature are argued to provide enrichment for 
the human spirit; however, increasingly humans in the developed world are becoming more 
alienated from nature; simultaneously nature is under threat from climate change and the 
two interacting forces may contribute to diminished psychological and spiritual health. 
2.6.2 Theory of Human and Nature Relatedness 
Research in the fields of philosophy and psychology has long examined the inter-
relationships between humans, objects, nature, society and self in the belief that it is these 
affiliations, connections and relationships that enable humans to “survive, develop and 
grow” (Hagerty et al., 1993, p. 292). 
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Hagerty and his co-researchers systematically reviewed over 2,000 papers on 
connectedness and disconnectedness and identified over 100 concepts which, through the 
process of theory development, “became subsumed under the overriding theoretical 
concept of relatedness” (Hagerty et al., 1993, p. 292). From this review Hagerty identified 
two key dimensions of relatedness: involvement and lack of involvement. From this he 
further developed a grid with the vertical bar representing a continuum between 
involvement and a lack of involvement and the horizontal representing a continuum 
between discomfort and a lack of wellbeing and comfort and a sense of wellbeing. Figure 3 
illustrates Hagerty’s relatedness spectrum in which four states of being, connectedness, 
disconnectedness, parallelism and enmeshment, are identified. 
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Figure 3: Hagerty's States of Relatedness 
 
Each of these states of relatedness influence human experience of involvement, comfort 
and sense of wellbeing. Relatedness may be experienced in varying states at any point in 
time and in varying circumstances. For example, an individual may feel disconnected within 
a particular social setting and seek solace somewhere parallel to that social setting such as a 
garden where a sense of solace may be derived. Non-involvement leads to 
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disconnectedness, discomfort and lack of wellbeing whilst involvement brings about a sense 
of connectedness, comfort and a sense of wellbeing (Hagerty et al., 1993). Each of the four 
states of relatedness, which make up the spectrum, is discussed in the following section. 
2.6.2.1 Connectedness and Disconnectedness 
There are multiple constructs of connectedness to nature across the psychological 
literature. These range from nature forming part of the individual’s cognitive representation 
of self (Schultz, 2001), to the individual’s emotional association with and shared identity 
with nature (P. Clayton, 2003; S. Clayton, 2003) and the experience of connectedness as an 
emotional attachment with the natural environment (Perrin & Benassi, 2009). 
Connectedness is experienced as an active interaction or relationship and will usually 
involve experiences of comfort, solace and a sense of wellbeing (Wynne, 1984). 
In contrast, disconnectedness is experienced as the absence of active involvement with 
objects, people, groups or the environment and a corresponding “lack of a sense of 
wellbeing” (Hagerty et al., 1993, p. 293). It may be experienced as isolation, estrangement, 
emptiness, alienation and be accompanied by anxiety and discomfort. 
2.6.2.2 Parallelism and Enmeshment  
The concept of parallelism is based on the human experience of being alone and finding 
comfort and solace in being alone. A sense of wellbeing from being separate from others is 
experienced in this scenario. In nature, parallelism may be experienced as a feeling of 
oneness with nature and a sense of wellbeing experiencing the wilderness. In contrast, 
enmeshment is experienced when a person is engaged with other people, objects or the 
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environment and simultaneously experiences discomfort, anxiety and a diminished sense of 
wellbeing. 
2.6.3 The Dimensions of Biophilia and Typologies of Connectedness  
Following on from his work with Wilson, Kellert spent over twenty years examining the 
human, animal, and nature relationship (Kellert, 1985, 1993a, 1996, 2002; Kellert & Wilson, 
1993). His early research involved interviewing Americans across various demographic and 
socio-economic groups to examine their perceptions of the wolf and coyote (Kellert, 1985). 
Later, he claimed that the findings from his studies of people’s attitudes, beliefs and values 
of nature indicated that the human need to connect with nature extended beyond their 
dependence on nature and the resource it provides in terms of food and shelter, to 
encompass the “human craving for aesthetic, intellectual, cognitive, and even spiritual 
meaning and satisfaction” (Kellert, 1993b, p. 20). Kellert (1985, 1993a, 1993b) proposed a 
set of typologies to describe the way in which individuals connect to the natural world 
which were based on what he saw as being the ’nine fundamental aspects of our species’ 
and the apparent biological basis for respecting and connecting with the natural world. 
These nine typologies ”reflect a range of physical, emotional and intellectual expressions of 
the biophilic tendency to associate with nature” (Kellert, 1996, p. 26). A brief synopsis of 
each follows: 
1. Utilitarian value is used in relation to the material and physical benefits and value 
that is derived from nature as “a fundamental basis for human sustenance, 
protection and security” (Kellert, 1993a, p. 44). Utilitarian or material value is 
derived from nature in the form of food, medicine, clothing and tools and also 
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extends to that derived from the exploitation on genetics, physical and biological 
properties of plants and animals (Kellert, 1996). 
2. Negativistic value is used to describe “sentiments of fear, aversion, and antipathy 
towards various aspects of the natural world” (Kellert, 1993a, p. 56). 
3. Dominionistic value is used in relation to nature being seen to be there to be used, 
controlled and dominated (Kellert, 1993a). 
4. Naturalistic value describes a “sense of fascination, wonder and awe derived from an 
intimate experience of nature’s diversity and complexity” (Kellert, 1993a, p. 45). 
Naturalistic value is derived from direct experiences of nature and the arousal of a 
sense of calmness, and peace of mind (Kellert, 1996). 
5. Ecologistic-Scientific value, “reflects the motivational urge for precise study and 
systematic inquiry of the natural world and the related belief that nature can be 
understood through empirical study” (Kellert, 1993a, p. 47). Inherent in this value is 
the understanding of the interdependence of species and natural habitats (Kellert, 
1996). 
6. Aesthetic value, highlights an emotional response to nature, is “often accompanied 
by feelings of awe at the extraordinary physical appeal and beauty of the natural 
world” (Kellert, 1993a, p. 49). The aesthetic values of nature may be experienced 
when watching a sunrise or sunset, or seeing a snow capped mountain range for the 
first time. These aesthetic elements may be associated with “feelings of harmony” 
and “order” (Kellert, 1996, p. 15). 
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7. Symbolic value reflects the “human use of nature as a means of facilitating 
communication and thought” (Kellert, 1993a, p. 51). Examples include the symbolic 
use of nature in language such as “her smile is as warm as the sun” and “he is as lazy 
as a lizard” (Kellert, 1993a, p. 51). 
8. Humanistic value reflects “deep emotional attachment to individual elements of the 
natural environment” (Kellert, 1993a). Humanistic value is expressed as feeling of 
love for elements of nature such as, “I love sunrise”. A further example is the family 
pet that becomes part of, and is referred to, as a member of the family (Kellert, 
1993a). 
9. Moralistic values reflect a person’s “conviction of a fundamental spiritual meaning, 
order and harmony in nature” (Kellert, 1993a, p. 53). Traditionally, a moralistic 
perspective has been associated with indigenous people; however, it is increasingly 
being understood through the inter-connectedness of all life. 
These typologies formed the basis for his research on the attitudes, knowledge, views, 
perceptions and the values placed by people on the natural environment, mooting the idea 
that typologies “may be simply a convenient shorthand for describing varying perspectives 
of nature” (Kellert, 1993a, pp. 42-46). 
Other writers such as Kaplan and Talbot (1983) and Mayer and Frantz (2004b) have drawn 
parallels with Kellert (1993a) typologies; in particular, by exploring the naturalistic values of 
nature on psychological health and describing the naturalist typology as emotional 
connection to nature through a love of nature and the expression of one’s love for nature 
based on shared history, interests and concerns. Perrin and Benassi (2009) and Nisbet 
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(2008) describe the typology of ‘Ecologistic-Scientific’ (Typology 5) as a cognitive connection 
experienced through knowledge of, and an interest in, nature. These experiences may be 
gained through the study of nature as a scientist and naturalist (Kellert, 1993a). Humanistic 
or Moralistic Typology is experienced through strong feelings of, and an affinity and sense of 
ethical responsibility for, the natural world. These humanistic and moralistic qualities are 
often exhibited by indigenous people, and those labelled as ‘greenies’ or ‘animal 
liberationists’ (Patton, 2002). 
Nisbet (2008; 2009; 2011), Mayer (2004b; 2008), Perrin (2009), and Dunlap (2000) all built 
on these typologies and placed their own meaning and interpretation on them through their 
different works examining relatedness and connectedness to nature. Nisbet’s research 
focused on aspects of the individual’s affective, cognitive, and experiential connection to 
nature (Nisbet et al., 2009). Mayer and Frantz’s focused on emotional connection and the 
development of the Connectedness to Nature Scale (Mayer & Frantz, 2004a, 2004b). 
Perrin’s work assessed the work of Mayer and Frantz by reanalysing their data with his own 
and concluded that Mayer and Frantz’s Connectedness to Nature scale did not measure an 
emotional connection to nature and provided revisions of the CNS to focus on beliefs about 
connection to nature (Perrin & Benassi, 2009). Dunlap’s work expanded on ecological 
worldview, developing the New Environmental Paradigm as measure of environmental 
beliefs (Dunlap, 2008). 
My study focused on the following three typologies: cognitive, emotional and physical 
connectedness to nature. Physical connection describes the physical benefits derived from 
nature as a fundamental basis for human sustenance, protection and security. Emotional 
connection to nature is described by Perrin (2009) as a sense of fascination, wonder and 
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awe derived from an intimate experience of nature’s diversity and complexity. Cognitive 
connection to nature is described as reflecting the motivations and urge for precise study 
and systematic inquiry of the natural world (Kellert & Wilson, 1993; Louv, 2010; Mayer & 
Frantz, 2004b; Mayer et al., 2008; Perrin & Benassi, 2009). 
This study used these typologies of emotional, physical and cognitive connection to nature 
as a lens through which to examine the relationship between connectedness to nature and 
climate state anxiety and the individual’s experience of connectedness to nature, weather 
climate and health and well-being. 
2.7 Connectedness to Nature and Health and Well-being 
Connectedness to nature is defined as the extent to which the individual includes nature or 
sees themselves, as part of nature or nature as part of their identity. Connectedness is 
characterised through active involvement with objects, people, groups and or the 
environment, where that involvement brings about or promotes a sense of comfort, 
wellbeing and diminished sense of anxiety. Nature relatedness is used in reference to the 
subjective sense an individual has of being connected with nature (Mayer & Frantz, 2004b). 
This connection may be experienced through an affective, cognitive and experiential 
relationship with the natural world (Nisbet et al., 2011). 
There are important differences in the way in which researchers conceptualise and theorise 
connectedness to nature. Similarly there are differences in the way researchers 
operationalise and measure connectedness to nature. These range from the assumption 
that people have emotional affiliations with nature (Brügger, Kaiser, & Roczen, 2011; Mayer 
& Frantz, 2004b), are cognitively connected to nature, to the claim that the natural 
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environment plays a role in a person’s identity (P. Clayton, 2003). Schultz (2002) speaks 
ofdescribes the individual's beliefs about his/her oneness with nature or being part of 
nature and that the natural environment plays a role in a person’s identity. 
Connectedness, as a state, has been further examined within the disciplines of philosophy, 
sociology, psychology and health sciences (Albrecht, 2005, 2006; Albrecht et al., 2007; 
Brügger et al., 2011; Feral, 1998; Gosling & Williams, 2010; S. Kaplan, 1995; Mayer & Frantz, 
2004b; Mayer et al., 2008; Nisbet & Gick, 2008; Perrin & Benassi, 2009; Rees, 2005). Central 
to these disciplines is the exploration of the individual’s place in nature; however, the 
perspectives vary and include differing psychological approaches including evolutionary, 
behavioural, cognitive, psychodynamic, systems, humanistic and transpersonal 
psychological approaches (Carnie, Berry, Blinkhorn, & Hart, 2011; Davis, 2004; Feral, 1998; 
Gosling & Williams, 2010; Hill, 2009; Lewis, 1993; Mayer & Frantz, 2004b; Nisbet et al., 
2011; Perrin & Benassi, 2009; Rigby et al., 2011) (Stephan, Bilard, Ninot, & Delignieres, 
2003). Sociologists, for example, talk about the way in which individuals interact with 
nature, whilst psychologists consider the values placed on interactions with nature (Schultz, 
2002). 
As noted, the literature on connectedness to nature, has largely focused on empirical 
measurement of this concept. By contrast, this research concentrates on the understanding 
of personal narratives of the lived experiences of connectedness to nature and how 
connectedness contributes to health and wellbeing is of value.  
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2.8 Chapter Summary 
This chapter provided a review of the current literature on climate change science and 
research outlining current climate change science and research knowledge in a global, 
Australian and Tasmanian context. 
The pathway via which climate change may be experienced was presented with a discussion 
of climate change, experienced as a measured phenomenon (cognitive experience), through 
physical experience of a climate-induced phenomenon, or as a social construct. The 
psychological health literature was reviewed identifying the limited research on the 
psychological impacts of more subtle changes that may be attributed to climate change. The 
multi-disciplinary literature examining connectedness to nature and health is examined, 
demonstrating a lack of research on the mediating role of connectedness to nature on 
health in a changing climate. A number of measures used to quantify the human and nature 
relationship are presented and discussed in the context of provided in mechanism through 
which to examine the mediating role of connectedness to nature on health in a changing 
climate. The next chapter introduces the theoretical and methodological approach to the 
study and outlines the methods used for both the quantitative and qualitative components 
of the research. 
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CHAPTER 3: RESEARCH APPROACH 
This study is both exploratory and explanatory. It is exploratory in the sense that it aims to 
investigate the relationship between connectedness to nature and climate state and trait 
anxiety and explanatory in that it examines the lived experience of connectedness and 
relatedness to nature and climate state anxiety through the narratives of Climate Witnesses. 
This chapter starts by locating the researcher in a world where connectedness to nature is 
pivotal to health and well-being. A discussion on the philosophical basis of the two schools 
of phenomenology is given leading to the development of the methodological approach for 
the research. This is followed by an outline of the research, which was conducted in two 
stages using mixed methods.  
The primary objective of the quantitative stage was to identify individuals who were 
strongly connected to nature and experiencing elevated levels of climate state anxiety. 
Participants for the second qualitative stage of the study were then selected based on their 
degree of connectedness and levels of climate state anxiety and their willingness to 
participate in this stage of the study. The qualitative stage then examined the lived 
experience of changes in nature, climate and weather and how these experiences impact on 
health and wellbeing. 
The procedure for identifying the study areas and sample population is outlined. Thematic 
narrative analysis is discussed as the method for identifying themes in the Climate Witness 
interviews. The chapter concludes with a discussion on addressing rigour in mixed methods 
research and consideration of the ethical implications for this research. 
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3.1 Locating the Researcher  
Creswell (2014) argues the importance of addressing questions of epistemology within the 
research methodology. Underlying this research and the theoretical and methodological 
approach adopted in this study is the epistemological assumption of the researcher. The 
epistemological position of the research contends that interactions with nature are pivotal 
to health and wellbeing. This contention stems from countless interactions with nature 
throughout my childhood and young adult life. These were compounded in my adult life, 
through travel to Antarctica and throughout remote parts of Australia, where a deep sense 
of connectedness to nature was awakened. 
My ontological view of the world holds that there are intrinsic values in nature and the 
environment and that a person’s experiences of connectedness or disconnectedness to 
nature and the environment can have ramifications for psychological health. My readings of 
work by Rudolf Steiner (2008) have led me to the belief that humanity has become 
separated from the natural world and that separation has led to many of the issues facing 
humanity today such as a disconnection between people and the environment and a 
resultant breakdown in community and family structures. 
The quantitative stage of the study is founded in scientific theory and the desire to 
substantiate through empirical measurement and the use of validated psychological 
instruments the relationship between connectedness and relatedness to nature and climate 
state and trait anxiety. These instruments were used to measure Connectedness and 
Relatedness to Nature and Climate State and Trait Anxiety. The resultant data analysis had 
the function of identifying participants for the qualitative stage of the study. These 
participants were scientifically assessed to be highly connected and related to nature and 
 Chapter 3: Research Approach  95 | P a g e  
highly anxious about changes in nature, weather and climate. This process also had the 
function of ensuring rigour in the selection of participants for the qualitative stage. A 
phenomenological approach to further delve into the lived experience of these participants 
and understand the essence of the phenomenon of connectedness was used in the 
subsequent qualitative stage (Moustakas, 1994a, 1994b). 
The qualitative approach to the study and the desire to examine the lived experiences of 
connectedness to nature and climate state anxiety is founded in the theoretical framework 
of phenomenology.  
Phenomenology has its roots in the work of the German philosopher Edmund H. Husserl 
(1931) and is concerned with the discovery of what it means for humans to experience a 
phenomenon. Husserl (1931) in his early work was concerned with primary reality, the 
phenomenon as it appears and is directly experienced by “being-in-the-world-with-others” 
(Becker, 1992). 
Later, the German philosopher Heidegger (1962, p. 247) sought to understand people as 
“being-in-the-world-with-others”, viewing relationships with people and how you described, 
labelled and positioned yourself in the world, as explicitly taking place within an 
interpersonal framework. Therefore, understanding lived experience from a 
phenomenological standpoint involved understanding human nature and how we are 
positioned in the world. 
Carpenter (2010, p. 117), describes phenomenology as “a methodological approach that 
seeks to understand, describe and interpret human behaviour and the meaning individuals 
make of their experience”. There are a number of schools of phenomenology, notably 
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descriptive interpretive and hermeneutic phenomenology. Husserl’s philosophical premise 
gave rise to descriptive phenomenology and the belief that when undertaking 
phenomenology research, the researcher needs to “shed all prior knowledge to grasp the 
essential lived experiences of those being studies” (Lopez & Willis, 2004, p. 727). 
In contrast, Heidegger’s philosophical position stemmed from the hermeneutic research 
tradition of “being in the world” (Heidegger, 1962). Heidegger asserted that humans are so 
deeply embedded in their world that individual experiences are inextricably linked with 
social, cultural, and political contexts. In contrast to Husserl’s descriptive phenomenology 
and the need for the researcher to “shed all prior knowledge”, hermeneutic or interpretive 
phenomenological research recognises it is impossible for the researcher to abstract 
themselves from the world and thereby the research, and that the “expert knowledge on 
the part of the researcher are valuable guides to inquiry and, in fact, make the inquiry a 
meaningful undertaking” (Lopez & Willis, 2004, p. 729). 
Interpretative phenomenology allows for the expression of unbridled experience of being in, 
and experiencing, what it means to be in the world. In keeping with its phenomenological 
foundation, interpretative phenomenology sets out to understand lived experience in the 
sense of identifying with the lived experience and also trying to understanding and make 
sense of the world of the participant and what it is like to be in their world (J. Smith & 
Osborn, 2008). 
Phenomenology is appropriate for this stage of the research as it is concerned with 
examining the lived experience of connectedness to nature, climate, weather, and health. 
Fundamental to a phenomenological study is the desire to “understand and give voice” 
(Larkin, Watts, & Clifton, 2006, p. 102) to the lived experience and in so doing provide a 
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context via which the participant “contextualizes and makes sense” (Larkin et al., 2006, p. 
102) of their world. 
Phenomenologists commonly use methods such as thematic and narrative analysis in order 
to provide rich descriptions of lived meaning, with place and time being of significant 
interest to phenomenological research. 
This research has employed an explanatory sequential mixed methods design. It uses 
ecopsychological and psychological measures to investigate the relationship between 
connectedness to nature and community level climate anxiety in rural Tasmania, and in-
depth interviews based on Climate Witnessing to examine the individual stories and lived 
experience of connectedness to nature, weather, climate and its impact on health and well-
being. As an interpretive phenomenological study, this research moves beyond empirical 
understanding of the relationship between connectedness to nature and anxiety, with the 
intent of understanding the unique lived experience of climate change and its effect on 
health and wellbeing. 
3.2 Methodological Approach 
The seed for th thesis was planted in my childhood’s enmeshment in nature and immersion 
in stories, and my growing, real and deep concern for the health of humanity, and our 
planet Earth. The thesis moves into a relatively new area of health and climate change 
research. It recognises the important role nature plays in health and the threat changes in 
nature stemming from changes in climate and weather pose for human health. 
The research has two key purposes: 
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 To investigate the relationship between connectedness to nature and community 
level climate anxiety in rural Tasmania, and  
 To examine the lived experience of connectedness to nature and climate state 
anxiety through the examination of individual stories and experience. 
There are two stages to the research. The first quantitative stage used four standardised 
psychological instruments to measure connectedness and relatedness to nature and climate 
state anxiety and answer the Research Question: What is the relationship between 
connectedness to nature and climate state anxiety? Correlational analysis established the 
degree of relationship between connectedness to nature and climate state anxiety. This 
served three purposes:  
(i) to assess the relationship between connectedness to nature and climate state 
anxiety in rural Tasmania,  
(ii) to extend our understanding of the relationship between connectedness to nature 
and climate state and trait anxiety, and  
(iii) to identify participants who were highly connected to nature and experiencing 
climate state anxiety for follow up interviews during the second qualitative stage of 
the research.  
In the qualitative stage, in-depth interviews with individuals strongly connected to nature 
and experiencing high levels of climate state anxiety were conducted to obtain data in order 
to answer the Research Questions: 
1. How do Climate Witnesses experience connectedness to nature? 
2. How do Climate Witnesses observe weather and climate change? 
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3. What are Climate Witnesses’ observation of changes in nature, changes in weather 
and climate change? and; 
4. How do these experiences impact on health and wellbeing? 
This research explores connectedness to nature, weather, climate change and health 
through the narrative of Climate Witnesses, based on Murray’s idea that “we are born into a 
storied world, and we live our lives through the creation and exchange of narratives” 
(Murray, 2003, p. 113). Poston-Anderson (2000) reviewed of the use of stories within 
qualitative research and conducted a methodological review of stories, arguing that the oral 
communication of knowledge through story telling provides an avenue for people to make 
sense of the world in which they live, access emotions“ … gaining in-depth access to 
people’s inner feelings and motivations” (Poston-Anderson, 2000, p. 85) and play a role in 
teaching people to deal with issues confronting them. 
The theoretical basis of narrative inquiry holds that “humans are story telling organisms 
who, individually and socially, lead storied lives“(Connelly & Clandinin, 1990, p. 2). Narrative 
“has at its core, an attempt to ‘fit a story into a plot’ so that the narrative enquirer is seeking 
to understand the way participants make meaning of the events that shape the way in 
which they have lived their lives” (Hammond & Wellington, 2013, p. 110). Narrative inquiry 
is seen as “a legitimate and valuable means for understanding underlying meaning in social 
phenomena, whether they [be] people’s actions or social events happenings on both a local 
and global level” (Poston-Anderson, 2000, p. 86). The telling of stories is recognised as 
having the capacity to reveal in-depth insights, giving structure to experience in a 
purposeful way, provide a means by which the teller is able to regulate their emotions and 
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give them meaning thereby reducing anxiety as they recognise a tangible story to hold on 
to. 
3.3 Mixed Methods Research  
As described in Chapter Two, health is shaped by social, biological, ecological, economic, 
cultural, political and environmental influences, and thus can be studied from a 
multidisciplinary perspective. 
The initial intent of this research was to undertake a purely qualitative study into the 
relationship between nature, climate change and psychological health and in so doing 
document lived experiences of changes in nature, weather and climate and the impact 
those changes on psychological health. Anxiety, as one of the chief components of 
psychological ill-health, was to be used as the measure for psychological health. 
Whilst examining the literature it became apparent that in order to avoid bias in the 
selection of Climate Witnesses it would be necessary to develop an approach whereby 
connectedness to nature and anxiety could be quantitatively measured. Creswell (2014, p. 
203) recognises the complexity of research problems that combine social and health 
sciences and the capacity of a mixed methods approach to expand understanding of the 
research problem. The twofold and complex nature of this research requires the integration 
of “theoretical ideas, data collection techniques, and data analysis techniques” 
(Liamputtong, 2013a, p. 132). 
Following the examination of the literature and methodological approaches it was 
determined that an integrated approach of both qualitative and quantitative research 
methods was warranted, as mixed methods, 
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… open up enormous opportunities for mutual advantages in each of three major 
phases-design, data collection, and analysis. These mutual benefits are not 
merely quantitative (although obviously more information can be gathered by a 
combination of techniques) but qualitative as well-one could almost say that a 
new style of research is born of the marriage of survey and fieldwork 
methodologies (Sieber, 1973, p. 1337). 
Mixed methods research is considered to reduce the limits of both qualitative and 
quantitative research techniques and maximise their strengths as well as supplement and 
support the quantitative data (Esbjörn-Hargens, 2006). Mixed methods research generates 
both numeric and narrative data, with one supporting the other. This research used 
explanatory sequential mixed method designed specifically to generate a sample that would 
address first the Research Question: ‘What is the relationship between connectedness to 
nature and climate state and trait anxiety?’, and second: ‘What is the lived experience of 
connectedness to nature and climate state anxiety?’  
The rationale for mixed methods was to broaden the empirical understanding (Creswell, 
2014) of the phenomenon of connectedness and relatedness to nature and the experience 
of anxiety in a changing climate gained in the quantitative component of the study and 
generate complementary “information rich cases” (Teddlie & Yu, 2007, p. 85) to examine 
the lived experience of connectedness to nature and climate state anxiety. The quantitative 
component of the study employed ecopsychological and psychological tools to examine the 
relationship between connectedness to nature, nature relatedness and climate state and 
trait anxiety. Further, it established a population of individuals who were experiencing the 
phenomenon of Climate State Anxiety and were strongly connected to nature and enabled 
the identification of Climate Witnesses. Creswell (2014, p. 208), describes this two-step 
process as beginning with “a quantitative phase, the analysis of the data and its results can 
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be used to identify participants for qualitative data collection in a follow-up phase”. Each 
step in the study was connected, narrowing down the study sample for the qualitative 
component, which then expanded out using ‘snowball sampling’. Qualitative methods such 
as interviews and thematic narrative analysis enabled personal observations, and the 
exploration of associated aspects of connectedness to nature, climate state and trait anxiety 
to be examined. Using a mixed method design thus enabled a more integrated and 
comprehensive examination of the research questions in order to fulfil the objectives of the 
study, and to make a substantial contribution to new knowledge. 
The relationship between anxiety and a changing climate has had very little focus within the 
academic literature. As discussed in Chapter Two, research has tended to focus on anxiety 
relating to extreme events associated with a changing climate rather than the everyday 
experiences of anxiety resulting from observed changes in the natural environment relating 
to a changing climate. 
This research aims to contribute to that void of evidence and knowledge. It is both 
explanatory and exploratory. It is exploratory in that it is unknown to what extent people in 
rural areas of Tasmania experience connectedness to nature and climate state anxiety. It is 
explanatory in that it provides the opportunity for Climate Witnesses to tell the stories of 
their lived experiences of connectedness to nature and climate state anxiety. In this regard 
the research method is classified as explanatory sequential mixed method in design. 
Typically, this type of research generates qualitative data which aids in providing a deeper 
understanding of the quantitative data collected in the first phase of the research (Creswell, 
2014). 
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Epidemiological studies examining climate change and associated health impacts are 
progressively incorporating qualitative research methods into their design, resulting in 
mixed method research increasingly being seen as an alternative, legitimate and valid 
approach to health science research (Donovan, Brindle, & Mills, 2002; Donovan, Little, et al., 
2002; O'Cathain, 2010; O'Cathain, Nicholl, & Murphy, 2007, 2009; Tritter, 2007, p. 307). 
Mixed methods research is relatively new to the climate change and health literature with 
few published studies. McMichael and Wilcox, in their editorial on ‘Climate Change, Human 
Health, and Integrative Research: A Transformative Imperative’ state, “we have the chance, 
indeed the responsibility, to do that integrated, ecologically attuned, research, and to help 
illuminate an alternative path to the future” (McMichael & Wilcox, 2009, p. 164). At the 
time of this research, there appeared to be no published research that extends empirical 
findings of connectedness to nature and wellbeing into the qualitative sphere of exploring 
lived experiences of connectedness to nature, climate change and health and wellbeing. 
Given the two distinct components to the research, the use of a sequential mixed methods 
approach supported a comprehensive study and broader understanding of the 
phenomenon of climate change in the context of connectedness to nature and psychological 
health. This two-staged approach is illustrated in Figure 4 on the following page. 
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Figure 4: Mixed Methods Structure of the Research 
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In the quantitative component of this research connectedness and relatedness to nature 
and climate state and trait anxiety was measured using standardised instruments. Statistical 
analysis was used to investigate the relationship between connectedness and relatedness to 
nature and community-level anxiety and hypotheses relating to community-level anxiety 
about climate change, especially with regard to connectedness to nature, were developed. 
Section 3.4 presents the two-staged process used in the research; first, the quantitative 
component used conservation psychology scales to measure individual levels of 
connectedness and nature relatedness. A further two psychological self-report scales were 
used to assess climate state and trait anxiety. The association between the individual’s 
scores on the four scales was then examined to determine the relationship between 
connectedness and relatedness to nature and climate state anxiety. As such the quantitative 
approach was used to inform decision-making and is the basis for selection of Climate 
Witnesses for the qualitative component. The qualitative stage adapted elements of the 
Worldwide Fund for Nature’s ‘Climate Witness’ process to extend the findings from the 
quantitative component of the research by providing the opportunity for participants to act 
as climate witnesses and give voice to their stories and lived experience of connectedness to 
nature and climate state anxiety. 
From the outset, the intention of this research was to examine the relationship between 
connectedness to nature, climate change, health and wellbeing using Climate Witnessing. 
Climate Witnessing is a narrative process (Laub, 1992) whereby participants relay their 
personal lived experiences of climate change. Specifically it is designed as an approach to 
give voice to the lived experience of the individual. This research extends this notion from 
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giving voice to the lived experience of connectedness to nature, climate change and health, 
into understanding that experience. 
Underpinning the methodological approach is the assumption the researcher is setting out 
to understand something about the psychological world of the participant. Thematic 
narrative analysis is a “foundational method in qualitative analysis” (Braun & Clarke, 2006, 
p. 78).  
3.4 Procedure for Identifying the Study Areas 
Tasmania is one of eight states and territories that make up the Commonwealth of 
Australia. Tasmania is an island state 240 km to the south of the Australian mainland. 
Tasmania has 29 Local Government Areas. The North East Coast, the North West and West 
Coast, and the Upper Derwent Valley, Central Plateau and Southern Midlands, comprising 
ten Local Government Areas (LGAs), were selected as study areas. 
The study areas, as shown Figure 5 were purposively deliberately selected, based on 
parallels in past, present and future climate projections from the Bureau of Meteorology 
and the Antarctic Climate and Ecosystems Cooperative Research Centre. The Bureau of 
Meteorology Special Climate Statements (Commonwealth of Australia, 2006b, 2006c, 
2007b, 2007c, 2007d, 2008b, 2008c, 2009b, 2009c, 2009d, 2011f, 2011g, 2011h, 2011i, 
2011j, 2012d, 2012e; Commonweath of Australia, 2011), Annual Climate Summaries (2005-
2011) (Commonwealth of Australia, 2006a, 2007a, 2008a, 2009a, 2010b, 2011b, 2012a, 
2013a, 2013b, 2014a, 2015c) and Monthly Weather Review Tasmania, reports for the period 
2005 till 2013 provide details of rainfall, temperature and extremes in weather for the 
previous twelve months (Commonwealth of Australia, 2006a, 2006b, 2006c, 2007a, 2007b, 
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2007c, 2008a, 2008b, 2008c, 2009a, 2009b, 2009c, 2009d, 2010a, 2010b, 2011a, 2011b, 
2011c, 2011d, 2011e, 2011f, 2011i, 2011j, 2012a, 2012d, 2012e, 2013b). 
 
Figure 5: Tasmanian Local Government Areas (LGAs) and the Three Study Areas 
These reports were analysed for location-specific points where there had been extremes or 
record-breaking weather conditions over the preceding eight years. In addition, since 2005, 
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the BOM has produced annual climate summaries specific to Tasmania. These summaries 
provide details of rainfall, temperature and extremes in weather for the previous twelve 
months. These summaries were also analysed for location specific extremes and record-
breaking weather conditions and marked on the Tasmanian Local Government Areas map, 
which was used as a base map (Commonwealth of Australia, 1996). 
The Antarctic Climate and Ecosystems Cooperative Research Centre’s Climate Futures for 
Tasmania project has modelled Tasmania’s climate to the end of the 21st century on a 10-
kilometre grid to produce future climate projections. In addition, the ACE-CRC has produced 
Local Climate Profile reports for each of Tasmania’s twenty-nine councils and modelled 
future climate projections for Tasmania. The weather records, local government profiles and 
modelled climate projection for temperature, rainfall and runoff, extreme events and other 
impacts were analysed and mapped onto the several base maps. These base maps were 
then overlayed on one another and a line of best fit to local government boundaries was 
drawn around areas mapped as having experienced past, present and projected changes in 
weather. 
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3.4.1 Study Area 1 – North East Coast of Tasmania 
The North East Coast incorporates the Local Government Areas of Flinders Island, and 
includes major settlements, notably the centre of Whitemark; Dorset incorporating the 
major settlements of Branxholm, Bridport, Derby, Scottsdale, and Winnaleah; Break O’Day 
incorporating the major settlements of Fingal, St Helens, St Marys, and Scamander; and 
Glamorgan Spring Bay incorporating the major settlements of Bicheno, Coles Bay, Orford, 
Swansea, Triabunna as shown in Figure 6 on the following page. 
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Figure 6: North East Study Area (Study Area 1)  
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3.4.2 Study Area 2 – North West and West Coast of Tasmania 
Study Area 2 incorporates the Local Government Areas of Circular Head including the major 
settlements of Marrawah, Smithton, Stanley; Waratah-Wynyard incorporating the major 
settlements of Savage River, Somerset, Waratah and Wynyard; and West Coast 
incorporating the major settlements of Queenstown, Rosebery, Strahan, Zeehan and Tullah 
as shown in Figure 7 on the following page. 
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Figure 7: North West and West Coast Study Area (Study Area 2)  
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3.4.3 Study Area 3 – Upper Derwent Valley and Central Plateau and Southern 
Midlands  
Study Area 3 incorporates the Local Government Areas of the Central Highlands 
incorporating the major settlements of Bothwell, Bronte Park, Derwent Bridge, Hamilton, 
Ouse and Tarraleah; Southern Midlands incorporating the major settlements of Bagdad, 
Campania, Oatlands and Ross; and the Derwent Valley incorporating the major settlements 
of Boyer, Bushy Park, New Norfolk and Strathgordon as shown in Figure 8 on the following 
page. 
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Figure 8: Upper Derwent Valley, Central Highlands and Southern Midlands Study Area 
(Study Area 3) 
 
3.5 Demography and Climate of the Study Areas 
The major characteristics and demographics of the three study areas are introduced in this 
section. A brief overview of the demographics of Tasmania is provided as the context for 
introducing the study area profiles. The Local Government Areas data from the 2011 
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Australian Bureau of Statistics Census are used to provide the baseline demographic data, 
which includes the median age of the population, major forms of employment, family 
structure and age. An overview of past, present and future projected climate change and its 
implications for the study areas with consideration of the general challenges and threats to 
human health are outlined. 
Tasmania has 29 local government areas of which 27 are classified as partially of fully rural 
or remote under the structure of the Rural, Remote and Metropolitan Areas (RRMA) 
classification system established by the Australian Institute of Health and Welfare (Australia 
Institute of Health and Welfare, 2004, pp. 62-63). Tasmania had a population of 515,235 at 
the year ending 30 December 2014. Tasmania has the oldest (40.9) median age of all 
Australian States and Territories and has experienced the largest increase in median age 
over the last 20 years, increasing by 8.1 years from 32.8 years in 1992 to 40.9 years in 2012 
(Australian Bureau of Statistics, 2013k). Tasmania is experiencing a decline in the working 
population (aged between 15 and 64) as younger adults are leaving the state for mainland 
centres. The average weekly income of families with children living in Tasmania is $1,424 
and without children $1,215, which is well below the national weekly income levels 
(Australian Bureau of Statistics, 2013m). 
The three study areas are somewhat varied in terms of their demographic structures, 
climate and weather. Study Area 1 has a population of 17,987, with Dorset being the largest 
with 6,827, and Flinders the smallest with 776 (Australian Bureau of Statistics, 2013e, 
2013f). 
Study Area 1 experiences a maritime climate, which is a climate influenced by the 
surrounding ocean with generally moderate differences in temperatures across summer and 
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winter. However Break O’Day, within Study Area 1, experiences a wider temperature 
variation across its inland areas to the coast and has the hottest temperature extremes in 
the State (Grose, 2012g). Dorset experiences a gradient of temperature and rainfall 
moderated at the coast with greater ranges further inland. The inland areas of the Study 
Area 1 experience annual rainfall in excess of 100 mm (Grose, 2012f). Average temperatures 
across Study Area 1 have risen over the past 60 years and there has been a decline in 
average rainfall particularly in the autumn. The area is further projected to experience a rise 
in both daily minimum and daily maximum temperatures accompanied by increases in 
intensity, frequency and duration of hot and cold extremes of temperature and a reduction 
in frost-risk days. Annual average rainfall is projected to increase with a tendency towards 
less rain days but heavier falls on rainy days interspersed by drier periods (Grose, 2012a, 
2012f, 2012g, 2012h). 
Study Area 2, which encompasses the North West and West Coast of Tasmania, has the 
largest population (26,363), of the three study areas, of which 13,708 reside in the Waratah-
Wynyard Local Government Area. Study Area 2 also has an overall younger population, with 
a median age 39 (Australian Bureau of Statistics, 2013i). In contrast with Study Area 1 the 
median age of the population encompassing the North East Coast and Flinders Island is 51 
(Australian Bureau of Statistics, 2013a, 2013e, 2013f, 2013g). 
The Circular Head and West Coast LGA’s within Study Area 2 also experiences a maritime 
climate influenced by their exposure to the southern ocean and the Roaring 40s westerly air 
circulations (Grose, 2012d, 2012l). Waratah-Wynyard (Study Area 2) experiences a gradient 
of temperature moderated at the coast with greater ranges further inland. The 
mountainous regions of the West Coast LGA experience high annual rainfall (≥ 3500 mm) 
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whilst Waratah-Wynyard and Circular Head experience distinct seasonal gradients in annual 
rainfall and temperature (Grose, 2012d, 2012k). Average temperatures across Study Area 2 
have risen over the past 60 years and there has been a decline in average rainfall and a lack 
of very wet years across the study area in the last forty years. Study Area 2 is projected to 
experience a rise in both daily minimum and daily maximum temperatures accompanied by 
increases in intensity, frequency and duration of hot and cold extremes of temperature and 
a reduction in frost-risk days, an overall decreases in rainfall in summer and autumn and but 
heavier rainfalls interspersed by drier periods (Grose, 2012d, 2012k, 2012l). 
The median age of the population in Study Area 3 (Central Highlands, Southern Midlands 
and Derwent Valley) is 45 (Australian Bureau of Statistics, 2013b, 2013d, 2013h). Also of 
note is the aged population within Study Area 1, in which over 20 % of the population is 
aged 65 years and above (Australian Bureau of Statistics, 2013a, 2013e, 2013f, 2013g). 
Of significance are the differences in the major industries of employment across the three 
study areas. Employment in mining accounts for 22% of the workforce in Study Area 2. A 
further 10% are employed in hospitality and tourism. Agriculture including sheep, beef 
cattle, dairy, and grain farming is the major form of employment for the population of Study 
Areas 1 and 3 (Australian Bureau of Statistics, 2013a, 2013b, 2013c, 2013d, 2013e, 2013f, 
2013g, 2013h, 2013j). 
The weekly income of families with and without children differs across the three study 
areas. Study Area 2 has the highest weekly income ($1,629 - $1,912) of families without 
children across all study areas and Study Area 1 has the lowest ($1,215 - $1,424) (Australian 
Bureau of Statistics, 2013a). A summary of the demographics of the three Study Areas, by 
municipal area is provided in Appendix B. 
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The Derwent Valley and the Central Highlands within Study Area 3, encompass much of 
Tasmania’s inland mountainous regions. Both experience an east-west gradient of rainfall, 
ranging from in excess of 2500 mm in the west to less than 700 mm in the eastern part 
(Grose, 2012e). Consequently, the Southern Midlands region of Study Area 3 experiences 
low rainfalls (550 mm per year) as the municipality effectively falls within a rain shadow of 
the Central Highlands (Grose, 2012j). Average temperatures across the study area have 
risen over the past 60 years and there has been a decline in average rainfall particularly in 
the autumn. Study Area 3 is projected to experience a rise in both daily minimum and 
maximum temperatures, accompanied by increases in intensity, frequency and duration of 
hot and cold extremes of temperature, a reduction in frost-risk days and increases in the 
number of consecutive hot days. There is a projected variation in rainfall across the study 
area with the Derwent Valley projected to experience a decline in rainfall in summer and 
autumn and an increase in winter rainfall. Rainfall in the Southern Midlands and Central 
Highlands is projected to decrease across all seasons, with a tendency towards less rain days 
but heavier falls on rainy days interspersed by drier periods (Grose, 2012c, 2012e, 2012j). 
3.6 Sample Population and Selection of Participants 
The study used a multi staged quantitative then qualitative sampling method as described 
by Collins (2003). The first was purposive sampling to select the initial sample of 
participants. Maxwell distinguished purposive sampling as a process by which “particular 
settings, persons, or events are deliberately selected for the important information they can 
provide that cannot be gotten as well from other choices” (Maxwell, 1998, p. 87). The aim of 
the sampling approach was to identify specific individuals who possessed the characteristic 
(highly connected to nature and elevated levels of climate state anxiety) most appropriate 
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to examining the phenomenon of the lived experience of connectedness to nature and 
climate state anxiety. 
Section 3.7 provides a description of the process used to identify the sample populations 
and select the participants for the qualitative component of the study. 
The three Study Areas were identified and described in section 3.4. Peak bodies and 
organisations were then identified that broadly aligned with the typologies of connection as 
discussed in Chapter Two. Businesses, government, education and health organisation were 
categorised as being broadly aligned with cognitive typology: agricultural, fishing, and 
recreational sports groups were considered broadly aligned with the physical typology and 
Environmental and sustainability groups and Aboriginal organisations were considered 
broadly aligned with the emotional typology (Kellert & Wilson, 1993). These were all 
identified using Local Government Web Portals. Appendix C provides a comprehensive list of 
the peak bodies, organisations and groups that were approached. 176 organisations were 
identified across the three Study Areas. The rationale for this homogenous selection of 
groups and organisations was based on specific characteristics of those groups and 
theorising that people in these groups would be cognitively, emotionally or physically 
connected to nature. Initial phone contact was made with a representative of the group or 
organisations such as the President, Chief Executive Officer or Manager. 
Detailed information on the research was provided by phone. A copy of the phone 
transcript provided in Appendix D. An invitation was extended to distribute information 
regarding the study to members via newsletters, posters, E-news and on their web pages. 
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This initial contact was then followed by a formal email or letter, a copy of which is provided 
in Appendix E, asking for assistance with promoting the study and recruiting participants. 
 
Stage and type of 
Sampling Technique 
Process Outcome 
Stage 1: 
Purposive 
sampling  
 Overlaying CSIRO, ACE-CRC and BOM data 
over a Tasmanian base map 
 Identification of areas experiencing 
parallels /overlap between past present 
and future climate projections of the ACE-
CRC, BOM and CSIRO 
 Identification of three 
Study Areas 
Stage 2: Cluster / 
Purposive 
Sampling 
 Examination of Local government Web 
Portals for information on community 
group and organisations 
 Key organisations, peak bodies and groups 
identified based on generalised alignment 
to the typologies of connectedness 
(Emotional/Spiritual, Physical, Cognitive)  
 Identification of 
sample population 
Self-selection of 
participants for the 
study  
Stage 3: 
Comparability 
 Statistical analysis of data from the on line 
surveys to identify participants who are 
highly connected to nature and 
experiencing elevated levels of climate 
state anxiety 
 Establish the 
relationship between 
connectedness to 
nature and climate 
state and trait anxiety  
 Provided the sample 
(study participants) 
for the Qualitative 
component of the 
study  
Stage 4: Snowball 
Sampling 
 Snow balling to identify further Climate 
Witnesses who were highly connected to 
nature and experiencing climate state 
anxiety 
 Identified further 
participants fort the 
climate witness 
interviews 
Table 1: Staged approach to the selection of study participants 
If the initial contact person offered to assist then further details of the study, including the 
participant information sheet, consent forms and either the link to the online survey or hard 
copies of the survey with reply paid envelopes were provided. In addition, research posters 
and brochures were provided. The contact people distributed the information via 
brochures, newsletters, group emails, posters and word of mouth. 
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The information sheet is provided in Appendix F, the consent form in Appendix G and the 
brochure in Appendix H. In some cases, a referral from the initial contact person was made 
to a person considered more appropriate and the process was repeated with the new 
contact person. A number of people phoned the researcher and requested additional 
information in response to seeing the brochure. In this case a letter was sent providing 
additional information about the study. A copy of the letter is provided in Appendix I. 
Some individuals self-nominated to participate in the study and were able to access the E-
Survey via a secure link. A number of hard copies of the survey and a reply-paid envelope 
were provided to participants, upon request. On receipt of the completed surveys these 
individuals were de-identified and given a unique identification number and manually 
entered into the database, checked, and rechecked for accuracy. 
Data from Stage One were analysed. The results from the data analysis were used to select 
participants for the second qualitative stage of the research. The intent of this design was to 
build on the findings of Stage One and provide a rich and detailed description of the lived 
experience of connectedness to nature and climate state anxiety. This was also a key 
strength of the research design. 
Of the 143 people who returned completed e-surveys, 100 hundred self-nominated and 19 
met the selection criteria for the Climate Witness component of the study. Thirteen of the 
19 were available to participate in the second stage and a further nine participants were 
recruited using snowballing and completed the climate Witness Survey and interview. Initial 
contact via email and or letter was made with these participants. Participants were asked if 
they were still willing to be included in the study. They were also given the option of 
nominating a suitable date time and place for the Climate Witness interview to take place. 
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3.7 Quantitative Approach 
This section details the quantitative approach used in the first stage of the research. It 
introduces and outlines seven scales, which have been developed within the fields of 
psychology to quantify the theory of human and nature relatedness by measuring varying 
aspects of connectedness to nature. These scales encompass the three typologies of 
connectedness presented in section 3. 
Spielberger’s (1970) State-Trait Anxiety Inventory (STAI) is introduced and discussed as a 
measure suitable for assessing anxiety as a response to climate change. 
These tools provided an empirical means by which to measure the degree of connectedness 
to nature and state and trait anxiety in participants, assess the relationship between 
connectedness to nature and anxiety and identify participants for the climate witness 
process. The procedure undertaken, and validation of the use of the scales is also provided 
in this section. 
3.7.1 Quantifying the Human and Nature Relationship 
In the last twenty years, researchers such as Mayer and Frantz (2004b), Perrin and Benassi 
(2009), Dutcher, Finley, Luloff, and Johnson (2007), Nisbet et al. (2009), Schultz (2001) 
Brügger et al. (2011), and Gosling and Williams (2010) have contributed significantly to our 
knowledge of connectedness to nature and wellbeing. Many of these researchers have 
developed and tested several constructs to empirically measure an individual’s level of 
relatedness and connection to nature. 
Mayer and Frantz’s (2004a) research indicated a positive correlation between nature 
connectedness and life satisfaction, whilst Cervinka and colleagues, and Howell and 
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colleagues noted a relationship between nature connectedness and psychological and social 
wellbeing (Cervinka et al., 2011; Howell et al., 2011). Berman and colleagues (2008) 
examined the restorative value of nature as a vehicle to improve cognitive functioning and 
Nisbet and colleagues’ (2011) studies have suggested that connectedness to nature “makes 
our lives richer and more meaningful” (Nisbet et al., 2011, p. 305). 
Seven scales were identified from the literature which measure varying aspects of 
connectedness to nature using differing constructs which broadly reflect the emotional, 
physical and cognitive typologies of connection to nature and the natural world, the role 
nature plays in a person’s self-definition (environmental identity), environmental attitudes, 
values and concerns and how connectedness to nature relates to environmental behaviour 
(Sieber, 1973, p. 1337). Appendix J provides a summary of these seven scales. The following 
section discuss the conceptual basis for the selection of Mayer and Frantz’s (2004b) 
Connection to Nature Scale (CNS) and Nisbet’s Nature Relatedness Scale (NRS) (Nisbet et al., 
2009). 
Each of the scales has the capacity to measure differing aspects of the human and nature 
relationship. The following section discusses the key conceptual differences between the 
scales and justification for the selection of the Connectedness to Nature and Nature 
relatedness scales for this research.  
3.7.2 Validation of use of the CNS and NRS 
There are key conceptual differences between the scales that have been developed which 
range from the assumption that people have emotional affiliations with nature (Brügger et 
al., 2011; Mayer & Frantz, 2004b) and that the natural environment plays a role in a 
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person’s identity (S. Clayton, 2003). Schultz (2002) describes the individual’s beliefs about 
their oneness with nature or being part of nature. Many of the scales outlined in Appendix J 
have ‘high validity and reliability’ and are used to examine the relationship between place 
and connectedness to nature (Dutcher, Finley, Luloff, & Buttolph, 2007; Mayer & Frantz, 
2004b; Nisbet et al., 2009). 
Mayer and Frantz’s Connectedness to Nature Scale (CNS), and Nisbet’s Nature Relatedness 
Scale (NRS) are used as the measurement tools for the quantitative component of the study. 
Both tools differentiated between the typologies of connection. The CNS measures both 
emotional and cognitive connection but does not measure the physical components of the 
human-nature relationship; however, physical components of the human-nature 
relationship are measured by Nisbet’s NRS. Mayer and Frantz’s CNS is a validated and 
reliable scale for measuring emotional connectedness to nature and Nisbet’s NRS is a 
validated and reliable scale for measuring effective, cognitive and experiential relationships 
with nature (Nisbet et al., 2009). 
3.8 Measures of Climate State and Trait Anxiety 
The State Trait Anxiety Inventory (STAI) was developed in 1964 by Spielberger, Gorsuch, and 
Lushene as a simple and reliable self-report measuring tool to assess state and trait anxiety 
in research and clinical practice. Self-report measures, which rely on the participant to 
report his or her own behaviours, thoughts and feelings, are a significant part of assessing 
anxiety in research and clinical practice and as such need to be able to “differentiate anxiety 
symptoms from other psychiatric or physical conditions” (Dennis, Boddington, & Funnell, 
2007, p. 668) The STAI has been used extensively for psychological and health research and 
has been used in the formulation of a clinical diagnosis to help differentiate between 
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anxiety and depression, and for the assessment of clinical anxiety (Hedberg, 1972; Mind 
Garden, 2005; Spielberger, 2010; Tilton, 2008). Frequently anxiety is co-morbidly expressed 
with depression and the STAI has the ability to differentiate between the two conditions 
(Dennis et al., 2007). 
The STAI is the most extensively used measure for anxiety in psychological research, having 
the capacity to differentiate between ‘state anxiety’ which is a temporary, transitionary 
emotional response which generally involves unpleasant feelings of tension and 
apprehensive thoughts and the more general ‘trait anxiety’ which “refers to relatively stable 
individual differences in anxiety-proneness” (Consulting Psychologists Press, 1983 ; Spielberger, 
1966). 
Endler (1991, p. 919) explains: 
The state and trait distinction reflects the need to separate, both 
methodologically and conceptually, an individual’s predisposition to a particular 
experience of behaviour from the actual experience of behaviour in a specific 
situation. 
Spielberger’s State Trait Anxiety Inventory (STAI) (Spielberger, 2010; Spielberger et al., 1970) 
is made up of two sub-scales: the State Anxiety Scale (STAI – Y1) and Trait Anxiety Scale 
(STAI – Y2). The STAI Y-1 is designed to assess anxiety in a specific given situation. There are 
ten items on the State Anxiety Scale and nine items on the Trait Anxiety Scale that are rated 
in reverse (That is, a rating of 4 indicates the absence of anxiety and a rating of 1 indicates 
the presence of anxiety). Scores of 50 and above indicated elevated levels of anxiety. 
Participants were asked to think hard for a moment about climate change and its effect on 
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them and then respond to and rate the intensity of a series of items measuring subjective 
feelings or fear, comfort, tension, calmness, and arousal. 
The STAI – Y2 is used to assess the participant’s anxiety ‘proneness’ as a general personality 
trait. Participants were asked about general states of being such as confidence, happiness, 
calmness, and security. 
1Reliability and construct validity for the STAI has been evaluated and sufficient evidence of 
its appropriateness and adequacy as a measure for examining levels of state and trait 
anxiety in research and clinical settings has been established (Hedberg, 1972, p. 389; Tilton, 
2008). This is further supported by Grös and colleagues (2007, p. 369), who argue, “[t]he 
validity of the state trait anxiety distinction, as investigated through psychometric 
evaluation has consistently been supported in the literature”. 
The STAI was selected for this study because of this validity and its capacity to measure both 
state and trait anxiety and examine the relationship between climate change and anxiety. 
The scale is modifiable in order to evaluate the intensity of state climate anxiety by 
instructing the participant to focus their thoughts on climate change and the impact that it 
has on nature, and their health and well-being. (Spielberger, 2010; Spielberger, Gorsuch, 
Lushene, Vagg, & Jacobs, 1983). The modifications to the STAI-S Anxiety scale will enable 
the evaluation of the intensity of S-Anxiety about climate change. 
                                                          
1 [It should be noted; permission for the use of the STAI was granted by Mind Garden, Inc 
(www.mindgarden.com) on May 24, 2012. To comply with the conditions of use granted by 
Mind Garden, the STAI may not be reproduced in any form in this thesis]. 
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3.8.1 Connectedness to Nature and the Psychological Health Impacts of Climate 
Change Survey 
The Connectedness to Nature and the Psychological Health Impacts of Climate Change 
survey was developed as a structured survey with multiple sections. The first section 
introduced the study, outlined the aims of the study and provided information to the 
participants on what their involvement would entail. Details of the benefits of participating 
in the study and possible risks of involvement were outlined. The participants were then 
asked to sign a consent form. The next section of the survey was presented in a response 
format. Participants were asked to provide their personal information, including contact 
details, gender, marital status and number of children. The next series of questions asked 
about education, income and occupation. The Connectedness to Nature Scale, Relatedness 
to Nature Scale, Trait Anxiety Scale and Climate State Anxiety Scale were then presented. 
The survey concluded by asking participants to indicate their willingness to participate in the 
second qualitative stage of the study as a Climate Witness and noted that their participation 
would be conditional on them meeting a number of selection criteria relating to their 
degree of connectedness to nature and climate state anxiety. Appendix K provides a copy of 
the survey and related documents discussed above. The climate state and trait anxiety 
component of the survey is not provided as the license obtained specified that it not be 
reproduced, as noted. 
3.8.2 Survey Delivery Mechanism 
There is a growing prevalence in the use of web-based survey tools in published health 
research. Web-based survey tools are seen as a mechanism by which ‘traditionally difficult-
to-access groups such as rural populations’ can be reached. There are several advantages to 
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web-based survey tools as their use tends to avoid the diffusion of feeling of judgment, 
shyness and embarrassment that may be experienced in a face-to-face setting (Whitehead, 
2007). Online surveys provide a time and cost effective method for researchers to obtain 
data in a manner that can be easily analysed, however, potential participants may be missed 
because of a lack of access to the Internet or poor computer skills. Many rural areas of 
Tasmania have unreliable internet access so access to both online surveys and paper 
surveys were available for this study. 
SurveyMonkey™ is an online software product that allows the user to create online surveys 
and questionnaires and collect survey responses. For this study a twelve month Survey 
Monkey plan was purchased, which provided several features to enable the delivery of the 
Connectedness to Nature and the Psychological Health Impacts of Climate Change survey 
including: 
• secured, encrypted secure sockets layer (SSL) and transport layer security (TLS) 
connection; 
• secured hyperlink direct to the survey, which was included in all communications and 
the capacity to embed the survey in web pages; 
• unlimited questions and responses; 
• customisation of the survey with URL, Logo; and 
• page and question logic, embedded validation for required survey responses and 
redirection at the completion of the survey. 
In addition, the Survey Monkey plan taken out was compliant with several national and 
international pieces of legislation, policies and frameworks, including the US Health 
Insurance Portability and Accountability Act of 1996 and the US-EU and US-Swiss Safe 
Harbor Frameworks (Buchanan & Hvizdak, 2009). It had the capacity to browse, filter, 
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analyse responses and generate and download reports as well as data sets for SPSS 
integration. 
Participants were provided with the option of receiving information about the research in 
hard copy or were able to access the survey via a web link or hard copy through the mail. 
There is, however, debate in the research literature on higher education as to the benefits 
of electronic online survey administration versus paper and pencil (Buchanan & Hvizdak, 
2009; Sax, Gilmartin, & Bryant, 2003; Whitehead, 2007). 
3.8.3 E-survey Opening and Closing Times 
Data collection for the quantitative stage of the research commenced on August 1st 2012, 
with an initial four-month survey period. In November of that year, subsequent emails and 
calls were made to organisations in an effort to increase the number of participants. At the 
conclusion of the four months, 68 participants had completed the survey. Participant 
numbers specified in the ethics approval was to survey between 30 and 35 individuals from 
each of the three Study Areas resulting in approximately 100 participants, a sample which 
was considered sufficient for statistical analysis to measure correlations between 
connectedness to nature and climate state and trait anxiety. The target number of 
approximately 100 participants had not been met so the survey was opened for another 
four months until the end of April 2012. Table 2 on the following page provides a summary 
of the number of participants responding to the survey over time.  
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 Date Number of 
participants 
Cumulative Total 
Survey Created July 24, 2012 0 0 
Ethics Approval  July 25, 2012 0 0 
Online Survey Opened August 1, 2012 0 0 
 September 1, 2012 22 22 
 October 1, 2012 14 36 
 November 1, 2012 10 46 
 December 1, 2012 22 68 
 January 1, 2013 91 159 
 February 1, 2013  13 177 
 March 1, 2013 7 179 
 April 1, 2013 2 181 
Online Survey Closed April 30, 2013 1 182 
Table 2: Response rates to E-survey over time 
 
Publicity of the study and invitations to participate were advertised and news articles were 
run in local papers such as the Derwent Valley, Island News, an ABC radio interview, and 
posters and brochures placed in LINC Tasmania centres (government support service 
centres providing library services, research and information, adult literacy support, 
community learning, online access, and archive and heritage services) within the study 
areas. Examples are provided in Appendix L. 
The news articles, email and posters included hyper-links to the on-line survey on Survey 
Monkey. Participants were automatically directed to the Survey Monkey Site where they 
were first provided with information on the study and a consent form. Consenting 
participants were then taken to the survey. At the conclusion of the survey, participants 
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were asked to indicate if they were willing to progress to the second stage of the research, 
as noted above. 
Hard copies of the survey were also available on request and were provided with pre-paid 
return envelopes. Returned hard copies of the survey were manually entered into the E-
Survey and verified by double-checking by the researcher. 
3.8.4 Data Analysis Process 
Each item on the Connectedness to Nature, Nature Relatedness Scales and the Climate State 
and Trait Anxiety Scales was pre-coded when establishing the survey on Survey Monkey. To 
assess the level of connectedness and relatedness to nature and climate state anxiety the 
computer assisted quantitative data analysis software (CAQDAS) program Statistical 
Package for the Social Sciences (SPSS) was used. The SPSS coding table is presented in 
Appendix M. 
Analysis included descriptive statistics and frequencies (age, sex, marital status, 
employment number of children, income), reliability statistics (alphas) for all measures 
(CNR, NRS, Climate State and Trait Anxiety) and correlations between measures. 
Spielberger’s (1970) normative data was available in the State-Trait Anxiety Inventory for 
Adults Manual in three age subgroups (ages 19-39, 40-49, and 50-69) and further 
subdivided by gender. To facilitate comparisons with Spielberger’s normative Data for the 
anxiety measures, the three age subgroups were used and an additional subgroup for age 
over 70 years was added. 
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3.8.5 Follow up with Participants  
Following completion of the data analysis from Stage One of the research all participants 
were written to thanking them for taking the time to complete the survey, and provided 
with further information on the results of the study and their scores for the following four 
measures used in the study: 
 Connectedness to Nature (CNS) 
 Nature Relatedness Scale (NRS) 
 Climate State Anxiety Scale modified State Anxiety Scale); and 
 Trait Anxiety Scale. 
A copy of the letter is provided in Appendix O. Participants who had indicated a willingness 
to take part in the Climate Witness process at the conclusion of the survey stage were 
advised that the researcher would be in contact with them to discuss their potential 
involvement in the next stage of the study. 
3.9 Qualitative Approach 
The purpose of the qualitative stage of the research was to expand on the findings of the 
first stage through the examination of the personal experiences of those people who were 
highly connected to nature and experiencing climate state anxiety. 
This section validates the use of individual’s story telling in the research. It first explains 
story telling as a way of giving structure to experience in a purposeful way and provide a 
means by which the teller is able to regulate their emotions and give them meaning thereby 
reducing anxiety as they have a tangible story to hold on to (Ganz, 2001). It then introduces 
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the idea of witnessing and discusses the World Wide Fund for Nature’s (WWF) Climate 
Witness process, which is based on a new kind of storytelling and was used as a model for 
exploring the individual’s personal experience of connectedness and relatedness to nature 
and climate state anxiety. 
Thematic narrative analysis (discussed in section 3.3.1) provided the methodological 
approach to this stage of the research. 
3.9.1 Story Telling as a Tradition 
The diverse cultures of humanity are underpinned by stories, and cultural myth ‘anecdotes’. 
From the perspective of phenomenology, stories and the act of storytelling (narrating) 
provide a means by which people can connect with other people, to place and to the natural 
environment. By their very nature, people are story tellers; telling stories connects people 
to one another and is seen as “a legitimate and valuable means for understanding 
underlying meaning in social phenomena, whether they be people’s actions or social events, 
and happenings on both a local and global level” (Poston-Anderson, 2000, p. 86). The oral 
communication of knowledge through story telling provides an avenue for people to make 
sense of the world in which they live. The telling of stories is recognised as being a “medium 
for gaining in-depth access to people’s inner feelings and motivations” (Poston-Anderson, 
2000, p. 85). 
Storytelling provides an opportunity for people to relate their feelings (cognitive, emotional 
and spiritual), observations and lived experiences and provides the individual a means by 
which to communicate the impacts of climate change on nature and on themselves 
(Whitehead, 2004). 
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Story telling through the process of Climate Witnessing provided the means by which to 
examine the human experience and interpretation of climate change, developing a deeper 
understanding of the phenomena of climate change psychological health and qualifying the 
underlying relationship between connectedness to nature and psychological health in a 
changing climate. 
3.9.1.1 A New Kind of Story Telling through Witnessing 
This section introduces what can be seen as a new kind of story telling through witnessing. 
Oliver (2001, p. 85), describes witnessing as a “means [of] testifying ... what you know from 
experience ... The process of witnessing is both necessary to subjectivity and part of the 
process of working through trauma of oppression necessary to personal transformation”. 
Climate Witnessing was first established by the World Wide Fund for Nature (WWF) as a 
program to connect people around the world and to enable them to share their everyday 
experiences of climate change and its impact on their lives through telling their stories 
(Koch, 1998). Prior to telling their stories, participants completed a survey where they are 
asked about changes they are observing in their local climate; the consequences of those 
changes on themselves personally; their health and the health of their local environment 
(including terrestrial, marine and freshwater systems, agriculture, forestry); and the impacts 
on local industry sectors and fisheries and forest. They were then asked to tell their personal 
story of their experience of climate change. Climate Witness stories are then submitted to 
the WWF for review by a Science Advisory Panel and then placed on the WWF website and 
distributed throughout the world and used to illustrate personal experiences of climate 
change at international meetings. 
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Climate Witness stories are presented as narratives in film, video, words and photos, 
thereby enabling people to share their personal narratives about experiences of climate 
change. The WWF have collected Climate Witness stories from around the globe in over a 
dozen countries. 
In the context of climate change and climate driven phenomena, Climate Witnessing 
provides a way of conveying the lived experiences of individuals and is an important avenue 
for the expression and acknowledgment of grief and loss, recovery from disaster, gratitude 
engendering healing, the retention of history relating to the event and the sharing of 
knowledge and experience (McManamey, 2009). 
Bell and Towle , in their 2010 research ‘Climate Change and Primary Care’, investigated the 
role of general practitioners in acting as Climate Witnesses for regional communities and 
the contribution they could make in partnering with local government to enhance health 
service provisions for climate change (Bell & Towle, 2011). Their study suggested that 
general practitioners might have an important role to play as ‘climate change witnesses’ as 
during their work they may observe both the direct and indirect mechanisms by which 
climate change may affect human health. The study identified some of health impacts of 
climate change that doctors were hearing about from their patients in their practices. These 
were largely “in-direct and subtle health effects” (Bell & Towle, 2011, p. 6). 
Climate Witnessing was viewed as being complementary to the methodological approach of 
a narrative inquiry as it provided a means by which people who had scored highly on the 
Climate State Anxiety Scale were able to access and express their experiences and emotions 
of living in a changing climate. 
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This study adapted the WWF Climate Witness interview process, and, accordingly, 
permission was sought from WWF to use their Climate Witness Interview Form. In January 
2012, the researcher received correspondence from WWF indicating that WWF - Australia 
was no longer actively pursuing the Climate Witness programme; however, they were 
willing for the process to be followed. The WWF interview form was, with permission of 
WWF, slightly modified to better reflect Tasmania’s natural environment and climate and 
weather conditions (for example, references to tropical cyclones were removed). 
Climate Witnessing allowed the opportunity for the participants in this study to reflect on 
their personal experiences of connectedness to nature and climate state anxiety and relay 
their experiences in the form of storytelling. This extension of their experiences from the 
survey into story telling added a humanist dimension to the empirical analysis undertaken in 
the quantitative component of the research. Climate Witnessing provided an in-depth 
narrative interpretation of the statistical relationship between the two, thereby grounding 
the research in human experience (O'Cathain et al., 2007). 
3.9.2 Interview Design 
There were two parts to the design of Climate Witness interview, which collected the in-
depth narratives in this research. The first part was a questionnaire. Participants were asked 
to indicate using checked boxes their observations (no change, an increase or decrease) of 
temperature, precipitation, extreme weather, and ocean and wind currents. Participants 
were asked to consider the consequences of changes on themselves and the natural 
environment in the areas of marine and fresh water systems, terrestrial systems, agriculture 
and forestry. They were then asked to consider the impacts of any changes on industry 
sectors (such as agriculture, forestry, fishing and logging), and finally to consider personal 
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impacts such as impacts to livelihood, personal property, business profits, and security and 
health. Participants indicated the degree to which they had experienced and/or observed 
changes by checking a box corresponding to the degree of change (no change, and increase 
or decrease). This section acted as stimuli for the second stage of the Climate Witness 
process, in which Climate Witnesses were interviewed about their observations and 
experiences of nature, climate and weather and how this affected their health and 
wellbeing. The Climate Witness Interview questions pertaining to observations of nature, 
climate and weather are provided in Appendix P and the seven open-ended climate witness 
questions are provided in Appendix Q. These questions provided the opportunity for 
individuals to expand on their responses to the climate witness questionnaire and elaborate 
on the changes that were experiencing. The interview questions focused on drawing out the 
personal experiences and stories of the participants and their observations of changes in 
climate and nature and how, if at all, those changes have affected them, their community 
and the community as a whole. 
3.9.3 Recruitment and Selection Process for the Climate Witness Interviews  
In the first stage of the study scores on the Connectedness to Nature Scale, Nature 
Relatedness Scale and Climate State and Trait Anxiety Scale were calculated and statistical 
analysis of the correlations between measures was completed. Participants who had scored 
50 or higher on the Climate State Anxiety Scale, 85 or higher on the Nature Relatedness 
Scale, 50 or higher on the CNS, and indicated their willingness to participate in the climate 
witness component of the study at the conclusion of the E-survey were contacted by phone 
and a copy of the phone approach transcript is provided in Appendix R. 
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These participants were provided with additional information as to the requirements and 
process of Climate Witnessing. Participants were then advised that the researcher would be 
in contact with them to arrange a suitable time to conduct the Climate Witness interview. 
20 people were subsequently contacted via phone, email or mail depending on the 
preferred method of contact they had indicated during stage one of the research. From this 
20, 13 were recruited for the Climate Witness interviews. Snowball sampling was used as 
process for identifying other participants through participants who were strongly connected 
to nature and experiencing high levels of climate state anxiety. An additional nine 
participants were recruited via this process and completed both the quantitative survey and 
the Climate Witness process. 
13 of the participants came from Study Area One and twelve of those resided on Flinders 
Island. The high number of participants from Flinders Island was due to participants on the 
Island nominating other members of the Flinders Island community whom they felt would 
be interested in participating in the study. 
3.9.4 The Interview Process 
The Climate Witness interviews were semi-structured, and at times in-depth and 
exploratory allowing for spontaneity and the opportunity for participants to explore their 
personal experiences, perceptions, thoughts and emotions of connectedness to nature, 
their observations of changes that they have observed in the nature and the impact if any 
these changes in nature have had, on their personal health and wellbeing and the health 
and wellbeing of those around them and in their community (Serry & Liamputtong, 2013). 
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In arranging the Climate Witness interviews, the organisation of suitable times and places 
was challenging, as many potential participants lived in rural and remote areas, such as the 
North East, Flinders Island in Bass Strait and the West Coast of the state, which required 
significant distances to be travelled. As a result the researcher was required to undertake 
extensive travel to rural and remote parts of Tasmania for some of the interviews. 
There was a notable difference between interviews conducted in participant’s homes and 
those conducted outside participant’s homes. Participants who were interviewed at home 
were more relaxed and the interviews tended to go for longer. Often other members of the 
family were present or came and went and in some cases neighbours and friends called in. 
Participants who were interviewed outside the home were provided with time to settle into 
relaxed conversation. Following the initial greeting these participants were offered a cup of 
tea/coffee and there was generally some ‘small talk’ around the weather or location in 
which they lived. This was necessary to gain the trust of the participant and to support the 
interview process. 
Interviews took place during field visits between April 2013 and October 2013 at mutually 
convenient times for the participant and the researcher. Locations of the interviews 
included participant’s homes, University Teaching Sites, or LINC (libraries, online access and 
adult learning facilities) meeting rooms and Community Health Centres and recorded using 
a Livescribe Smart Pen. 
Interview participants included 15 females and eight males, reflecting the greater number of 
women than men who completed the initial survey. Interviewees ranged in age from 38 to 
86; the average age of participants was 60 and the median age of participants was 63. 
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Background information on the study, and participation as well as consent forms was 
provided to the interviewees (See Appendices F and G). The researcher explained that her 
preference was to record interviews to allow her to fully engage in the interview process 
and so not be distracted by taking notes. Participants were also asked for their consent to 
record the interview and given the opportunity to ask questions or seek clarification about 
their involvement in the study. They were then asked to read and sign the consent form. 
In keeping with in-depth interview methods, as described by Serry and Liamputtong (2013), 
the researcher created a comfortable and relaxed atmosphere for the interview by allowing 
sufficient time for introductions. The researcher introduced herself, including her aims and 
interest in the study and reflected with the participant on why they had chosen to 
participate in the study. Time was also spent in general social conversation around such 
things as the area in which they lived and the weather. The researcher was also cognisant of 
ensuring that her linguistic style met those of individual participants and paid attention to 
nuances of voice, tone, silence, and verbal and nonverbal expressions. A mental note was 
taken of synergies between the participant and the researcher, which later provided points 
of reference for expanding the interviews. With respect to duration, the interviews went for 
between fifty minutes and two hours. 
As stated above, the first section of the Climate Witness process required participants to 
complete a short questionnaire on climate observations, changes in nature, and health 
impacts on themselves and their communities. 
The second section of the Climate Witnessing process involved interviewing participants 
who were highly connected and related to nature and experiencing elevated levels of 
climate state anxiety. Participants were first invited to tell the interviewer a little about 
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themselves, where they lived and worked, and what they did for recreation. This was 
important as it gave the interviewer an idea of the length of time the participant had been 
observing and experiencing change. Participants then told their story of their observation of 
climate and weather, the changes they had observed in nature, and the consequences of 
those changes. The remainder of the interview focused on the Climate Witnesses detailing 
personal experiences of climate change and climate driven phenomena in their local area as 
well as their personal experiences of connectedness to nature and health impacts on 
themselves and their communities. 
At the conclusion of the interview the researcher spent some time, separately, reflecting on 
the interview process and recording field notes about the interview and how it had 
proceeded. The researcher also reflected on the questions that had been asked and how the 
participants had responded to them. At times the researcher left feeling confronted by what 
had been said and was challenged by what participants had said as they had unknowingly 
challenged her worldview. In some instances, the field notes captured the emotion of the 
interview and document the palpable sense of delight, anger, disillusionment, 
powerlessness, grief and loss expressed by the participants. At times during the interviews, 
there had been moments or laughter and tears and the researcher had left the interview 
feeling overwhelmed and sat and cried; at other times the researcher left feeling concern 
for the emotional well-being of the participant and their physical safety. 
Even now, months after the completion of the interviews, there is a welling of emotion 
when reflecting back on this phase of the research. 
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3.9.5 Transcribing and Getting to Know the Data 
The qualitative analysis strategy was based on that presented by Maxwell (2005) and 
Poston-Anderson (2000) and reflected a rigorous, immersive, reflective and multi-staged 
process. 
The researcher transcribed the interviews. The final interview transcripts totalled over 
130,000 words when collated. The researcher first listened to the interview recordings. This 
enabled the researcher to gain a general sense of the content, meaning and emotion in the 
interview. The recordings were then transcribed verbatim into Microsoft Word using Dragon 
Voice to Text Software. Dragon was selected because of its ease of access and use and the 
capacity to train it to a voice and for it to provide vocabulary specific to the subject matter 
of the research. During the transcription process particular attention was paid to the 
nuances of the participant’s voice; their use of silence, reflective behaviours and expressed 
or inferred emotions. These nuances were noted by the researcher and included in the 
transcriptions. Examples include [interviewee visibly emotional], [um meant as agreement], 
[stress evident in voice], [very deep sigh], [laughing at incongruity], [cried], [stress at the 
potential for debt evident in his voice], [thinking contemplating], [trails off in thought]. To 
verify the transcripts the interview recordings were again listened to at a slowed playback 
speed and the transcripts checked by the researcher for accuracy. Interview transcripts 
were then read and preliminary coding and thoughts of the researcher, added whilst 
simultaneously constructing a running list of themes from the transcripts. The transcribing 
process was time consuming, and at times frustrating; however, the attention to detail 
through the re-listening to recordings over and over again was instrumental in moving 
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beyond the words of the Climate Witnesses and capturing the nuances, emotions and 
essence of their lived experiences. 
3.9.6 Capturing the Essence of the Interview Transcripts 
Capturing the essence of the interview transcript was achieved through coding. Coding 
which is central to qualitative research as it allows the researcher to move beyond tangible 
data to its analytical interpretations (Liamputtong & Serry, 2013). NVivo was selected as the 
computer-assisted qualitative data analysis software (CAQDAS) programme, as it was freely 
available to students within the University of Tasmania. It also provided a simple way of 
managing and storing data and enabled manipulation and data analysis (Bazeley, 2007). The 
interviews transcripts and interview recordings were regularly re-read and played back 
throughout the coding process. This was to ensure the researcher became familiar with the 
data and contributed to the review and development of the NVivo categories. The interview 
recordings as well and the interview transcripts were imported into NVivo. 
The node structure for the thematic analysis of the Climate Witness transcripts commenced 
with establishing three parent nodes: physical, emotional and cognitive connection 
representing the three typologies of connectedness drawn from Kellert (1993a). 
Subsequently the nodes, connection, climate and weather, health and well-being, were 
created. These ‘parent’ nodes were based on the research questions and established the 
foundation for subsequent coding levels. Themes that flowed through each of the 
typologies in the way participants connected to nature, observed nature, observed and 
experienced weather and climate and the way they perceived the health effects of climate 
change were added as ‘child’ nodes (Creswell, 2013; Kellert, 1993a; Mays & Pope, 1995). 
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Subsequent parent nodes and child nodes were constructed as themes within the interview 
transcripts were identified in the transcripts. These included environmental concerns and 
economic impacts. Relationships, story lines, future, government, media and work were 
created to capture additional key concepts in the transcripts. 
The nodes labels are provide in Appendix S. Additional nodes were created for each 
interview participant (case) and for each Study Area. The transcripts were first block-coded 
into nodes. Having established the parent nodes the interview transcripts were 
simultaneously listened to and read whilst the initial coding was carried out which assisted 
in the identification of multiple themes (Braun & Clarke, 2006). Broad themes were 
identified within the transcripts and a coding tree and codebook were developed to 
providing a detailed list of the nodes, node definitions/descriptions, and an explanation of 
the content of the node, how nodes related to one another and, inclusion and exclusion 
criteria. 
3.9.7 Thematic Narrative Analysis 
The qualitative component of the research takes a phenomenological perspective to 
examining the lived experiences of participants who are highly connected to nature and 
experiencing climate state anxiety. Narrative analysis “privileges the particularities of 
individuals [sic] lives, and attempts to understand how specific persons in particular times 
and places describe their experiences of living their lives“ (Babrow et al., 2005, p. 33). 
Thematic narrative analysis is both methodological and theoretically sound as a method for 
“identifying, analysing and reporting patterns (themes) within data” and “allows flexibility 
and the development of a rich and detailed, yet complex account of the interview data” 
(Braun & Clarke, 2006, p. 79) and was used as the methodological approach to examining 
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the Climate Witness interviews. Thematic narrative analysis is appropriate for this study 
which is underpinned by data collection through storytelling, as discussed in section 3.9.1 
(Poston-Anderson, 2000). 
In Interpretive Phenomenological Analysis, the researcher plays a role in interpreting the 
lived experience of the participants with an emphasis on “sense making by both the 
participant and the researcher” (J. Smith, 2008, p. 2131). In both thematic analysis and 
Interpretive Phenomenological Analysis, the researcher takes an active role in being the 
conduit for giving voice to lived experience and analysing interview transcripts to identify 
themes, selecting those of interest and reporting them to the reader. 
Narrative is viewed by many researchers including Poston-Anderson (2000, p. 86), Bruner 
(1990, 1991), and Carlin (2010) as “an appropriate research tool for illuminating the sense-
making approaches individuals use to integrate their inner personal and outer physical 
worlds” (Poston-Anderson, 2000, p. 86). Increasingly, narrative is recognised as method for 
examining the lived experiences of environmental change,  
… place-based narratives and first-hand observations and experiences of 
environmental change and climatic variation, shared through oral stories, could 
greatly enhance research about environmental-health relations, and could 
complement data gathered from other sources and methods (Cunsolo Willox, 
Harper, & Edge, 2012, p. 6). 
In their work with Inuit Communities in Northern Canada, Cunsolo Willox and colleagues 
used oral stories as narratives to examine “linkages between climate change and physical, 
mental emotional and spiritual health and wellbeing” (Cunsolo Willox, Harper, & Edge, 
2012, p. 1). This method of data gathering was considered “an important and legitimate 
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source of research” that was also “methodologically rich and powerful” (Cunsolo Willox, 
Harper, & Edge, 2012, p. 6). 
Thematic analysis is recognised as “a method for identifying analysing and reporting 
patterns (themes) within the data and is perceived as a foundational method for qualitative 
analysis” (Liamputtong & Serry, 2013, p. 377) and its ability to examine how people “impose 
order on the flow of experience to make sense of events and actions in their lives” and 
“takes as its object of investigation the story” (Riessman, 1993, p. 1). The goal of the 
thematic narrative analysis was to describe the lived experience of connectedness to nature 
and climate state anxiety. Participants provided a rich description of their experiences of 
connectedness to nature, which is presented in Chapters Five and Six. 
The thematic analysis of the Climate Witness interviews consisted of several iterative steps, 
which bought forward the themes, nuances, and emotions of the participants and took the 
researcher deeper into the research data. These are presented in Figure 9. 
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Figure 9 
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Figure 9: Phases of the Thematic Analysis. Adapted from Braun and Clarke (2006) 
3.9.8 Developing the Conceptual Model  
Morse (2004) created a qualitatively derived theory outlining the importance of linking 
concepts and attributes to data sources so as to enable them to “be tracked back to data” in 
the interview transcripts (Morse, 2004, p. 1390). 
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The typologies of connectedness used in this study were derived from Kellert (1993a) and 
his work on the biological basis for human values for nature. The concept of connectedness 
to nature was derived from the ecopsychological literature and was discussed in section 2.6. 
The concept of weather and climate was derived from the climate change science literature 
and discussed in section 2.3 and 2.4 and the concept of health and well-being was derived 
from the health literature with a focus on climate change and health and was discussed in 
section 2.5. 
The attributes of the concepts relating to the lived experience of changes in nature, weather 
and climate change and its impact on health and wellbeing were assessed using coding 
matrices to cross-tabulate nodes in NVivo. These matrices compared typologies and the 
Climate Witnesses’ lived experiences of climate and weather and enables the identification 
of attributes and concepts from the interview transcripts. 
In discussing how theories and models differ, Harvey and Reed (1996) in their work on 
theories and models note,  
… models, as opposed to theories, are well-formed metaphors and analogies. 
They do not claim to express the truth of the world, but merely to provide 
heuristic insights. While theories claim to actually explain reality, models are only 
partial, fictitious constructions. They seek a language of ‘as if’, not ‘what is’. But 
if models can make few explanatory claims, they are rich in the conceptual 
materials upon which they can draw and are freer to organize those materials in 
a manifold of different directions (Harvey & Reed, 1996, p. 309). 
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This study, adapted from Morse (2004), notes the steps in the development of conceptual 
models which are provided in Figure 10. 
Figure 10: Steps in the Development of a Conceptual Model for Understanding 
Connectedness to Nature, Changes in Weather and Climate and its Impact on Health and 
Well-being 
 
3.10 Addressing Rigour in Mixed Methods Research  
Sale and Brazil (2004, p. 352), in their appraisal of mixed method studies, highlighted the 
“difficulties with developing criteria to critically appraise mixed methods studies”, and 
noted a reason for this as being the different paradigms linked to quantitative and 
Steps in the Development of the Conceptual Model 
Synthesis - development of concepts provides a means to identify the 
attributes/characteristics needed to synthesize and reduce data, thus moving analysis beyond 
the descriptive level to a higher level of abstraction. 
Recognition of patterns - identification of concept attributes, enables the identification of 
similar instances, behaviours, and occurrences, within data. 
Comparison or recognition of variation - Identifying similarities and differences allows for 
differentiation of categories and concept. 
Recognition of new instances - Understanding and recognising attributes of the concepts 
enables the recognition of new attributes and allows for:  
 Expansion of Concepts –into new contexts 
 Generalisation - allows the concepts to be applied to similar problems, in different 
contexts. 
The connection to other behavioral sets/concepts  Linking attributes allows us to connect 
concepts vertically, horizontally, or progressively in time as concepts parallel, intercept, or 
merge. This enables . . . 
 Development of a Conceptual Model based on Theory which can be tracked back to 
the original data  
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qualitative research. This section first considers issues of validity in mixed methods 
research. Following which is an assessment of rigour, first for the quantitative component of 
the research and second, for the qualitative component of the research is provided as way 
of bringing trustworthiness to this research (Liamputtong, 2013b). 
The mixed method design in the first instance enabled the research aims and research 
questions to be examined using validated instruments to measure connectedness and 
relatedness to nature and state and trait anxiety. The findings were assessed against the 
normative data for each of the measures and examined for internal and external validity 
using Cronbach’s alpha (section 4.3.4 and section 4.3.3). The use of the validated 
instruments enabled a sample of people who were highly connected to nature and 
experiencing climate state anxiety to be identified. Individuals within this group were given 
the opportunity to self-nominate to participate in the qualitative stage of the study. This 
process added validity and rigour to the qualitative component of the research. The Climate 
Witness interviews then deepened our understanding of the lived experience of connection 
to nature and health and well-being.  
In quantitative research, objectivity, internal and external reliability and validity are used as 
measures of rigour (Lincoln & Guba, 1985, p. 300). Validity is “concerned with the integrity 
of the conclusions that are generated from a piece of research” and can be measured in two 
ways: 
(1) Internal validity, which relates to “the issue of whether a method investigates what it 
purports to investigate” and  
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(2) External validity which relates to “whether the results of a study can be generalised 
beyond the specific research concept” (Liamputtong, 2013b, p. 16). 
In this research Cronbach’s alpha was calculated for all measures and the results are 
presented in section 4.4.4. Internal consistency and reliability for this study for both 
inventories were comparable with that observed by Spielberger in the test construction and 
development (Mind Garden, 2005). 
Mayer and Frantz's (2004a) Connectedness to Nature Scale (CNS) and Nisbet et al. (2009) 
Nature Relatedness Scales (NRS) were given in accordance with established protocols. 
Normative data for the CNS has not been systematically compiled by the authors (Frantz, 
2013b). Means and standard deviations and Cronbach’s alpha were used to establish 
internal reliability of the scale (Frantz, 2013b). In their early studies, (Nisbet, 2013), 
established the construct validity by exploring the responses of 831 participants using factor 
analysis and test and retest correlations and later established the internal consistency of the 
NRS using Cronbach’s alpha (Nisbet, 2013; Nisbet et al., 2009). In this research means, 
standard deviations and Cronbach’s alpha were also used to establish reliability in both the 
CNS and NRS, and the results are presented in section 4.3.4. 
Spielberger (1970) in the Manual for the State-trait Anxiety Inventory outlines in detail the 
critical nature of ensuring that clear and thorough explanations and instructions are 
provided to the participants. Critical to validity of the inventory is the examinees’ ‟clear 
understanding of the ‘state’ instructions, which require them to report how they feel ‘right 
now … at this moment,’ and the ‘trait’ instruction, which ask them to indicate how they 
‘generally feel’”. Participants received two sets of instructions for completing the state and 
trait inventories and the inventories were completed in accordance with the Manual (See 
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Appendix K). The Manual provides normative data for both inventories and reports on 
‘previous reliability and validity studies’ (Spielberger et al., 1970, p. 12 ). 
The data collection and data analysis method for the quantitative stage of the research 
provided the foundation for the qualitative stage. Participants who were highly connected 
to nature and experiencing elevated levels of climate state anxiety were selected to extend 
the findings of the first stage, using rich and detailed descriptions of experiences and 
observations of the effects of a changing climate on nature and wellbeing. 
In qualitative research terms such as ‘validity’ and ‘reliability’ are generally not used. In their 
place criteria such as ‘credibility’, ‘transferability’, ‘dependability’ and ‘conformability’ are 
generally used (Lincoln & Guba, 1985, p. 300). 
Credibility of the research was attained through the active listening and engagement of the 
researcher allowing sufficient time with Climate Witnesses prior to the interview to 
establish a sense of repose and trust and the discussion of everyday life and activities such 
as the weather, local environment. Throughout the interview process, considerable time 
was given for reflection by the participant. Moments of silence were held to fully allow the 
Climate Witness to consider and reflect on what they were saying. This also facilitated 
authenticity and reliability as participants openly expressed emotions of anger, frustration 
and, in two cases, tears evoking similar emotions in the researcher. Nuances of voice, tone, 
language and manner were taken note of. The researcher spent time reflecting on the 
interview after it was completed, sometimes in the car and sometimes walking, frequently 
taking field notes or recording thoughts. 
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Interview recordings were listened to multiple times whilst being transcribed. Inflections of 
voice, body language, sighs, laughter, and ‘ums’ and expressed emotions were also noted in 
the transcripts. The transcriptions were checked for accuracy by the researcher with the 
added nuances conveying meaning and emotions of the participants. 
The transcripts from the Climate Witness interviews created rich data which in generated 
thick descriptions of the phenomenon of changes in weather, climate and impacts of health 
and well-being.  
3.11 Ethics 
The need for ethical consideration to be given to human subjects of research came about 
following the Second World War. This was followed by the Declaration of Helsinki (World 
Medical Association, 1965) which laid out ethical principles for medical research. As a study 
that involved human research, ethics approval was required so as to ensure the research 
was conducted to a high standard “acting in the right spirit, out of an abiding respect and 
concern for one’s fellow creatures” (National Health and Medical Research Council, 
Australian Research Council, & Australian Vice-Chancellors’ Committee, 2007). 
A University of Tasmania Social Sciences Human Research Ethics Committee (HREC) Full 
Committee Application was made in June 2012. The application covered issues of informed 
consent, confidentiality, minimising risk and data management and anonymity of 
participants. The Committee requested minor revisions to the application, such as research 
justification for a number of the questions within the questionnaire. The requested revisions 
were made and the revised application was approved (No. H0012567) on 25th July 2012. 
Appendix T provides a copy of the Full Ethics Application Approval. The approval constituted 
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ethical clearance with regard to the recruitment of participants through third parties, peak 
bodies and organisations, newsletter notice boards, articles and poster. It governed 
informed consent, confidentiality of participant, minimising risk to participants, entering 
private homes of interviewees, retelling of personal experiences in some case of physical, 
mental and emotional illness, risk benefits, what involvement required, the right to 
withdraw from the study, details of who to contact if concerned about study, reading and 
signing the consent form as well as explanations regarding the confidentiality of date and its 
protection. 
3.11.1 Informed Consent 
In accordance with the Ethics Approval, the study involved obtaining informed consent from 
the participants. Integral to the principle of informed consent is that, 
 … individuals should not be coerced, or persuaded, or induced, into research 
against their will, but their participant should be based on voluntarism, and on a 
full understanding of the implications of participation (J. Green & Thorogood, 
2013, p. 69).  
Participants in stage one of the study were provided with clearly written information 
regarding the study and participants in Stage Two were provided with a verbal and written 
explanation of the study. The information delivered included an explanation of the aims of 
the research, procedures, benefits, risks, and fully explained the right to withdraw from the 
study and what to do in the event that a participant did not want to continue with the 
study. The informed consent information is provided in Appendix G. 
All participants were asked to read the information provided and invited to ask any 
questions of clarification prior to participating in the research. In the first stage of the 
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research respondents to the survey who had not checked the consent box were excluded 
from the analysis. 
3.11.2 Confidentiality 
Ensuring the anonymity and confidentiality of participants in research was imperative as the 
subject matter in several cases involved the participants disclosing sensitive personal 
information particularly in regards to their mental health. Survey Monkey was selected for 
the delivery of the first stage of the research as it provided an encrypted secure sockets 
layer (SSL) and transport layer security (TLS) connection. Both SSL and TLS enable private 
information to be transmitted via the Internet by the encryption of information. Survey 
Monkey provides added security, as it is compliant with the Health Insurance Portability and 
Accountability Act of 1996 (HIPAA) (USA) and as such meets national and international 
standards for the storage and transfer of personal information. 
The Survey Monkey account was password-protected and Survey Monkey automatically 
assigned a number to participants. All downloaded data was kept on a password-protected 
computer and hard copies in a securely locked filing cabinet in the University’s Department 
of Rural Health. 
3.11.3 Participant Feedback  
At the conclusion of the analysis phase of Stage One of the research, all participants were 
sent a letter (provided in Appendix O) thanking them for their involvement in the study, and 
providing them with further information on the overall results of the first stage of the study 
and their scores for each of the survey instruments. The letter outlined the four measures, 
what they were designed for and what they measured, details of the maximum score that 
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could be gained for the measure and an explanation of what the scores meant. The mean 
score for the study in addition to the normative mean scores for men and women were 
provided, as well as the participant’s score for each measure. Participants were invited to 
contact the researcher to discuss any aspect of this study or their scores. In keeping with 
ethical requirements, participants were also advised that if any of the information contained 
in the letter caused any emotional distress or concern and if they required support to 
contact and speak with their general practitioner or call Beyond Blue or Lifeline. Beyond 
Blue is an independently run Australian organisation that works to “increase awareness and 
understanding of anxiety and depression” by providing 24 hour national support lines 
(Beyond Blue, 2015). Lifeline is a national organisation providing “twenty four hour crisis 
support and suicide prevention services” (Lifeline, 2010). 
Feedback from participants on their involvement in the research was received on five 
occasions. Four participants wrote expressing their interest in the research. One participant 
wrote, “… you’ve presented your results clearly, so what did you learn from this? Are you 
going to write this up?” and another wrote, “I would also like to invite you into the bush on 
this sacred mountain where I live … where connectedness is high and anxiety is low!” 
(Respondent, 2013). 
One participant wrote expressing concerns about the study and requested to withdraw 
from the study. The participant’s concerns were taken to the supervisors of the researcher 
and discussed at length. An appropriate resolution was discussed and the researcher wrote 
to the participant explaining the study in more detail and the process for identifying climate 
state anxiety. The participant was informed that in accordance with Ethics Approval they 
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were free to withdraw from the research and thanked for his participation and time. No 
further communication was received from the participant. 
3.12 Chapter Summary 
 
This chapter outlined the research approach by locating the researcher and providing the 
theoretical and methodological approach to the study, as well as the epistemological 
position of the researcher. The use of mixed methods was outline and justification for its 
use given. The chapter then stepped the reader through the procedure for identifying the 
Study Areas, and provided a description of the demography and climate or the Study Areas, 
sample populations and selection of participants.  
Sections 3.7 and 3.8 provided an introduction to the quantitative approach and a 
description and validation of the psychological measures used to assess connectedness to 
nature, relatedness to nature and climate state and trait anxiety. The survey delivery 
mechanism, opening and closing times, data analysis process and follow up with 
participants were explained. 
Section 3.9 commenced the discussion on the qualitative approach to the research by 
outlining the tradition of storytelling as a form of narrative and the process of Climate 
Witnessing as the basis for the interview design. The selection, recruitment and interview 
process is discussed as well as the method and procedure for capturing the essence of the 
interview transcripts and the analysis process. The remainder of the chapter addressed 
ethical issues of the research including informed consent, confidentiality and the participant 
feedback. Chapter Four introduces the findings from the qualitative stage of the research. 
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Chapter 4: Connectedness and Relatedness to the Nature and 
Climate State Anxiety in Rural Tasmania 
 
4.1 Introduction 
This chapter presents the research findings from the quantitative component of the 
research. The chapter focuses on connectedness to nature and nature relatedness, climate 
state and trait anxiety in three rural areas of Tasmania. There are two aims to the research 
presented in this chapter: 
1. To examine both the level of connectedness to nature, nature relatedness and, 
climate state and trait anxiety in study participants living in three rural areas of 
Tasmania. 
2. Identify participants for the second qualitative stage of the research, which aims to 
document personal experiences of those people who are highly connected to nature 
and experiencing climate state anxiety. 
The chapter begins with a summary of the demographics of the study participants, followed 
by a brief reiteration of the concepts of connectedness to nature, nature relatedness and 
climate state and trait anxiety. Data from the surveys on connectedness to nature and 
nature relatedness is presented. The two types of anxiety, climate state anxiety and trait 
anxiety, are examined in the context of this research and the major findings on levels of 
climate state anxiety in the three Study Areas are presented and discussed. Reliability 
statistics for the study areas are provided in addition to a comparison of the results of this 
study with the normative data from Mayer and Frantz’s (2004a, 2004b), Nisbet (2013; 2009) 
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and Spielberger et al. (1970) study. Finally, the relationship between connectedness to 
nature and climate state, and trait anxiety is examined in the context of the three Study 
Areas. 
4.2 Analysis of the Survey  
This section provides a description of the survey participants, and the demographics of the 
participants within the three Study Areas. 
One hundred and eighty three people undertook the online survey “Connectedness to 
Nature and the Psychological Health Impacts of Climate Change”. 56% of respondents 
(n=79) were excluded from the analysis as they did not complete the survey, did not provide 
enough information to be able to confirm which Study Area they were in, or were from 
outside one of the three Study areas.  
SPSS was used to generate descriptive statistics for the remaining 104 participants. The age 
of participants ranged from 25 to 86. The median age of respondents was 56, which was 
higher than the median age of the Tasmanian population (41.2 in June 2013) (Australian 
Bureau of Statistics, 2014). The average age of respondents was 54. Women responded, 
accounting for 68% of all respondents. 
Appendix B provides a detailed comparison of the demographic analysis from this study 
with demographic data from the Australian Bureau of Statistics 2013 Census. The median 
age of the population within each of the Study Areas was comparable with the median age 
of the population within the corresponding Local Government Areas (LGA). For example, the 
median age of participants in Study Area 1 was 51 and the median age reported by 
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Australian Bureau of Statistics in St Helens, which is within Study Area One is 51.1. Similarly 
the median age of the Flinders population is 52 (Australian Bureau of Statistics, 2014). 
Of interest is the age of the study sample in comparison to Tasmania’s population as a 
whole. 16% of Tasmania’s population is aged 65 years and over, whilst 31% of survey 
participants were aged 65 and over (Australian Bureau of Statistics, 2013l). This most likely 
reflects the fact that the Tasmanian population statistic encompasses the major population 
areas of Hobart and Launceston, which have younger mean populations’ ages. 
There was a greater than 2:1 female to male ratio in survey participants (68% were women). 
Sax (2003) reports widely varying response rates in online surveys and that men are more 
likely to respond to online surveys than women. 
Forty-four people in Study Area 1 completed the online survey. Women accounted for 73% 
(n=32) of the study participants. Participants were aged between 28 and 86 years. 55% 
(n=24) were aged 50 years and over. 50% (n=22) of the sample population in the Study Area 
1 had an income of less than $45,000, and 18% (n=8) had an income over $89,999. 
Education levels within the study area were 57% (n=31) of participants having a Bachelor or 
Post Graduate Degree. 27% (n=12) of the participants were retired and a further 23% (n=10) 
worked in the tourism, hospitality and service industries. Table 3 provides details of the 
complete demographic data for Study Area 1. 
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AREA ONE FREQUENCY/PERCENTAGE 
AGE  (n=44) 
19-39 
40-49 
50-69 
>70 
Missing data 
3 (7%) 
2 (4%) 
18 (41%) 
6 (14%) 
15 (34%) 
GENDER (n=44) 
Male 
Female 
Missing data 
11 (25%) 
32 (73%) 
1 (2%) 
MARITAL STATUS  (n=44) 
Single 
Married/DeFacto 
Widow/er 
Missing data 
9 (21%) 
34 (77%) 
1 (2%) 
- 
NUMBER OF CHILDREN  (n=44) 
0 
1 -2  
3 - 4 
> 4  
Missing data 
12 (27%) 
16 (37%) 
15 (34% 
1 (2%) 
- 
 Area One 
HIGHEST LEVEL OF EDUCATION  (n=44) 
Primary (Year 1 – 6) 
College (Year 7 - 12) 
Certificate or Trade 
Bachelor / Advanced Diploma 
Post Graduate 
Missing data 
6 (14%) 
1 (2%) 
12 (27 %) 
19 (43%) 
6 (14%) 
- 
INCOME (n=14) 
< $45,000 
$45,001 - $89,999 
$90,000 - $134,000 
> $140,000 
Missing data 
22 (50%) 
13 (30%) 
5 (11%) 
3 (7%) 
1 (2%) 
* Based on Spielberger’s normative data age categories (Consulting Psychologists Press, 1983 ) 
Table 3: Demographic Data for Study Area One 
In Study Area 2, 32 people completed the online survey. Women accounted for 65.6% 
(n=21) of the study participants. Participants were aged between 25 to 75 years, and 50% 
(n=16) were aged over 50 years. In contrast to Study Area 1, 38% (n-12) of the sample 
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population had an income of less than $45,000 and 28% (n=9) had an income over $89,999. 
Participants in the Study Area 2 were highly educated, with over 80% (n=26) of participants 
having a Bachelor or Post Graduate Degree. The dominant occupation of the participants 
was health and medical, representing 31% (n=10) of all participants in that area. This was 
followed by agriculture 15% (n=5) and science and research with 13% (n-4). Table 4 on the 
following page provides details of the complete demographic data for Study Area 2.  
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AREA TWO FREQUENCY/PERCENTAGE 
AGE   (n=32) 
19-39 
40-49 
50-69 
>70 
Missing data 
7 (22%) 
4 (12%) 
15 (47%) 
1 (3%) 
5 (16%) 
GENDER (n=32) 
Male 
Female 
Missing data 
11 (34%) 
21 (66%) 
- 
MARITAL STATUS  (n=32) 
Single 
Married/DeFacto 
Widow/er 
Missing data 
6 (19%) 
25 (78%) 
- 
1 (3%) 
NUMBER OF CHILDREN  (n=32) 
0 
1 -2  
3 - 4 
> 4  
Missing data 
6 (19%) 
19 (60%) 
4 (13% 
3 (9%) 
- 
 Area Two 
HIGHEST LEVEL OF EDUCATION  (n=32) 
Primary (Year 1 – 6) 
College (Year 7 - 12) 
Certificate or Trade 
Bachelor / Advanced Diploma 
Post Graduate 
Missing data 
3 (9. %) 
1 (3%) 
2 (6%) 
13 (41%) 
13 (41%) 
- 
INCOME (n=32) 
< $45,000 
$45,001 - $89,999 
$90,000 - $134,000 
> $140,000 
Missing data 
12 (38%) 
11 (34%) 
6 (19%) 
3 (9%) 
- 
* Based on Spielberger’s normative data age categories (Consulting Psychologists Press, 1983 ) 
Table 4: Demographic Data for Study Area Two 
Twenty-eight people in Study Area 3 completed the online survey. Table 5 on the following 
page provides details of the complete demographic data for Study Area 3. Women account 
for 61% (n=17) of the study participants. Participants were aged between 31 to 73 years. 
39% (n=11) of participants were aged over 50 years. 
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AREA TWO FREQUENCY/PERCENTAGE 
AGE   (n=28) 
19-39 
40-49 
50-69 
>70 
Missing data 
3 (11%) 
5 (19%) 
10 (35%) 
1 (4%) 
9 (32%) 
GENDER  (n=28) 
Male 
Female 
Missing data 
11 (39%) 
17 (61%) 
- 
MARITAL STATUS  (n=28) 
Single 
Married/DeFacto 
Widow/er 
Missing data 
7 (25 %) 
21 (75%) 
- 
- 
NUMBER OF CHILDREN  (n=28) 
0 
1 -2  
3 - 4 
> 4  
Missing data 
8 (28%) 
13 (47%) 
7 (25%) 
- 
- 
 Area Three 
HIGHEST LEVEL OF EDUCATION  (n=28) 
Primary (Year 1 – 6) 
College (Year 7 - 12) 
Certificate or Trade 
Bachelor / Advanced Diploma 
Post Graduate 
Missing data 
4 (14%) 
2 (7%) 
4 (14%) 
9 (32%) 
9 (32%) 
- 
INCOME  
< $45,000 
$45,001 - $89,999 
$90,000 - $134,000 
> $140,000 
Missing data 
8 (28%) 
11 (40%) 
5 (18%) 
3 (10%) 
1 (4%) 
* Based on Spielberger’s normative data age categories (Consulting Psychologists Press, 1983 ) 
Table 5: Demographic Data for Study Area Three 
Twenty eight percent (n=8) of the sample population in Study Area 3 had an income of less 
than $45,000 and 28% (n=8) had an income over $90,000. Participants were highly educated 
with 64% (n=18) holding a Bachelor Degree or higher academic qualification. 18% (n=5) of 
participants were retired with the dominant area of employment within the participants 
 Chapter 4: Connectedness and Relatedness to Nature and Climate State Anxiety in Rural Tasmania166 | P a g e  
 
being government (14%) (n=4) followed by health and medical 10% (n=3) and education 
10% (n=3). 
4.3 Connectedness and Relatedness to Nature in Rural Tasmania  
To assess the level of emotional connectedness to nature, Mayer and Frantz (2004b) 
Connectedness to Nature Scale (CNS) was used as a reliable self-report measure of 
individual’s trait levels of feeling emotionally connected to the natural world . 
Nisbet et al. (2009) Nature Relatedness Scale (NRS) was used to measure affective, cognitive 
and experiential components of the participant’s connectedness to nature and the 
underlying concept of importance of nature in self-nature and the individual’s experiential 
sense of oneness with the natural world. 
Anxiety states are “characterised by subjective feelings of tension, apprehension, 
nervousness, and worry, and by activation and arousal of the autonomic nervous system” 
(Consulting Psychologists Press, 1983 p. 14). Whilst trait anxiety is considered to be a 
relatively ‘enduring personality characteristic’ state anxiety is experienced in response to a 
certain stimulus. 
The Connectedness to Nature and the Psychological Health Impacts of Climate Change 
Survey were attempted by 188. Of those 143 completed all or part of the Connectedness to 
Nature Scale, and 142 completed all or part of the Nature Relatedness Scale. The survey 
data was analysed using SPSS and mean statement scores and overall scores calculated. 
119 participants scored fifty or above on the Connectedness to Nature Scale. The mean 
participant score for this study was 53.92. This suggested that overall study participants 
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were highly connected to nature. The mean statement score of both men (4.17), and 
women (4.16) was higher than reported by Mayer and Frantz in their normative data (mean 
statement score males (3.54), females (3.76)) (Frantz, 2013a; Mayer & Frantz, 2004a). 
Descriptive, reliability and scale statistics were calculated for both the CNS and NRS using 
Statistical Package for Social Science (SPSS 20). These calculations are provided in Table 6 in 
addition to comparisons of the internal consistency for this study and that observed in the 
initial studies. 
Table 6: Aggregated Reliability Statistics for the Connectedness to Nature Scale and 
Nature Relatedness Scale for all Study Participants 
These scores indicated a relatively high level of connectedness to nature within this study 
sample as higher scores are indicative of as stronger connection to nature (Mayer & Frantz, 
2004b). In the normative data, scale scores were higher for women (3.76) than men (3.54). 
This study reports comparable scores between males and females. These results are in 
contrast to Cervinka, Röderer and Hefler’s (2011, p. 3) work investigating associations 
between well-being and connectedness to nature who reported “a significant statistical 
WHOLE STUDY SAMPLE 
Measure Min Max Mean 
Score 
Standard 
Deviation 
Mean 
Statement 
Score (Mean 
Statement 
Score 
Normative 
Data) 
Cronbach’s alpha 
this study 
(Cronbach's alpha 
Based on 
Standardized Items) 
α from 
original 
studies 
Internal 
Consistency 
this study 
Connectedness to 
Nature 
(CNS)(Frantz, 
2013b) 
20 65 53.92 
54.62♂ 
54.67♀ 
6.731 
5.785♂ 
5.517♀ 
4.18 
4.17♂ 
 ( 3.54 ♂) 
4.16♀  
( 3.76 ♀) 
.73 (.84) .79 - .84 Good 
Nature 
Relatedness Scale 
(NRS) (Nisbet, 
2013) 
21 105 90.17 
89.33♂ 
90.08♀ 
11.82 
16.336♂ 
15.704♀ 
4.36 
(3.66) 
4.22♂ 
4.38♀ 
.81 (.84) .87 Good 
♂ males, ♀ females 
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difference between women and men” on the Connectedness to Nature Scale with women 
scoring higher than men. Mayer and Frantz (2004b) reported in one study that women 
scored marginally higher than men on the CNS (Mayer et al., 2008). 
On the Nature Relatedness Scale, scores 85 or above indicated a high level of nature 
relatedness. 108 participants completed all or part of the Nature Relatedness Scale. The 
mean score was 90.17 and the mean statement score was 4.36 indicating a high level of 
nature relatedness within the sample (α = .81). In the scale development sample reported 
by Nisbet, the mean statement score was 3.66, indicating a higher level of nature 
relatedness in this study. Normative data was not available for males and females 
separately. Of interest is that there was very little difference in both the degree of 
connectedness to nature and nature relatedness in men and women in the study. 
Table 7 reveals a highly significant correlation (r < 0.0001) between the two measures across 
all three Study Areas. This analysis suggests that both scales are measuring similar 
constructs of connectedness and relatedness to nature. 
 
Table 7: Correlations between Connectedness to Nature and Nature Relatedness 
measures across the three study areas 
  CNS TOTAL NRS TOTAL 
 
Connectedness to 
Nature Scale 
Pearson Correlation 1 .548** 
Sig. (2-tailed) - .000 
N 142 142 
 
Nature Relatedness 
Scale 
Pearson Correlation .548** 1 
Sig. (2-tailed) .000  
N 142 142 
NB: - indicates data not available 
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The following section presents the results of the correlational analysis of the Connectedness 
to Nature Scale and Nature Relatedness Scales for each of the three Study Areas. 
4.3.1 Connectedness and Relatedness to Nature in Study Area One 
Forty-four people completed all or part of the Connectedness to Nature Scale and Nature 
Relatedness Scale in Study Area 1, of which 32 were women and 12 were men. The mean 
score on the CNS was 54.57 and the mean score on the NRS was 93.56. Mean statement 
scores for both measures are provided in Table 8 on the following page.  
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Measure Min 
Score 
Max 
Score 
Mean 
Score 
Standard 
Deviation 
Mean 
Statement 
Score (Mean 
Statement 
Score 
Normative 
Data) 
Standard 
Deviation 
Cronbach’s alpha 
this study 
(Cronbach's 
alpha Based on 
Standardized 
Items) 
α from 
original 
studies 
Internal 
Consistency 
this study 
Connectedness to Nature (CNS)(Frantz, 2013b) 
Normative 
Data 
27 63 54.57 6.15 4.50 0.48 .735 (.827) .79 - .84 Acceptable 
This Study 
(N=44) 
32♀, 12♂ 
27♂ 
46♀ 
63♂ 
62♀ 
54.09♂ 
54.75♀ 
0.72♂ 
4.5♀ 
4.16♂ 
4.50♀ 
0.72♂ 
0.34♀ 
.856 (.905)♂ 
.617 (.738)♀ 
- 
- 
Good♂ 
Poor♀ 
Nature Relatedness Scale (NRS) (Nisbet, 2013) 
Normative 
Data 
59 104 93.56 .77 4.23 0.495 .813.(.846) .87 Good 
This study 
(N=44) 
32♀, 12♂ 
59♂ 
79♀ 
100♂ 
104♀ 
89.81♂ 
90.90♀ 
11.71♂ 
17.72♀ 
4.28♂ 
4.35♀ 
0.56♂ 
0.84♀ 
.898 (.917)♂ 
.619 (.716)♀ 
- 
- 
Good♂ 
Poor♀ 
♂ males, ♀ females NB: - indicates data not available 
Table 8: Descriptive statistics and alphas for the Connectedness to Nature and Nature 
Relatedness measures for Study Area One 
Item scores of both men and women were comparable for both scales indicating a relatively 
high level of emotional and experiential connectedness and nature relatedness. Both the 
CNS (α = 73) and NRS (α = 81) had acceptable levels of internal consistency 
4.3.2 Connectedness and Relatedness to Nature in Study Area Two 
32 people in Study Area 2 completed the CNS and NRS measures. Women (56.67) scored 
higher than men (52.40) on the CNS indicating a higher individual trait level of emotional 
connection to nature in women than men; however, men scored (91.30) on the NRS in 
comparison to women (90.43) indicating a greater level experiential (physical) connection 
with nature than women. Mean scores and mean statement scores for both men and 
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women for both measures. Scores and statement scores from the normative data are also 
provided are provided in Table 9. 
Measure Min 
Score 
Max 
Score 
Mean 
Score 
Standard 
Deviation 
Mean 
Statement 
Score 
(Mean 
Statement 
Score 
Normative 
Data) 
Standard 
Deviation 
Cronbach’s 
alpha this study 
(Cronbach's 
alpha Based on 
Standardized 
Items) 
α from 
original 
studies 
Internal 
Consistency 
this study 
Connectedness to Nature (CNS)(Frantz, 2013b) 
Normative 
Data 
14 70 55.29 5.267 4.25 0.405 .71 (.781) .79 - .84 Good 
This Study 
(N=32) 
21♀ , 11♂ 
42 62 52.40♂ 
56.67♀ 
5.85♂ 
4.47♀ 
4.03♂ 
4.76♀ 
.45♂ 
0.34♀ 
.717 (.812)♂ 
.636 (.722)♀ 
- 
- 
Good♂ 
Poor♀ 
Nature Relatedness Scale (NRS) (Nisbet, 2013) 
Normative 
Data 
  90.71 8.14 4.85 .387 .788.(.815) .87 Good 
This study 
(N=32) 
21♀ , 11♂ 
72 102 91.30♂ 
90.43♀ 
7.36♂ 
8.65♀ 
4.34♂ 
4.85♀ 
0.35♂ 
0.41♀ 
.766 (.811)♂ 
.688 (.787)♀ 
- 
- 
Good♂ 
Poor♀ 
♂ males, ♀ females NB: - indicates data not available 
Table 9: Descriptive statistics and alphas for the Connectedness to Nature and Nature 
relatedness measures for Study Area Two 
Both scales showed good internal consistency (α > 71) across the whole Study Area; 
however, the internal consistence on both scales was poor for women with CNS α > 63 and 
NRS α > 68. 
4.3.3 Connectedness and Relatedness to Nature in Study Area Three 
27 people in the Study Area 3 completed the CNS and NRS. Across Study Area 3 both 
connectedness and relatedness to nature was high. The mean score for men was 92 and the 
mean score for women was 89.35. The mean score on the NRS however women (56.5) 
scored higher than men (53.20) on the CNS. Mean scores and mean statement scores for 
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both men and women for both measures are provided in Table 10. Women scored higher 
(56.5) on the CNS than men (53.20) indicating a higher individual trait level of emotional 
connection to nature in women than men; however, mean statement scores for men (4.34) 
and women (4.35) were similar. Both men (92) and women (89.35) scored highly on the NRS 
indicating a indicating a greater level experiential (physical) connection with nature. Scores 
and statement scores from the normative data are also provided in Table 10. 
Measure Min 
Score 
Max 
Score 
Mean 
Score 
Standard 
Deviation 
Mean 
Statement 
Score 
(Mean 
Statement 
Score 
Normative 
Data) 
Standard 
Deviation 
Cronbach’s 
alpha this study 
(Cronbach's 
alpha Based on 
Standardized 
Items) 
α from 
original 
studies 
Internal 
Consistency 
this study 
Connectedness to Nature (CNS)(Frantz, 2013b) 
Normative 
Data 
14 70 55.29 5.267 4.25 0.405 .71 (.781) .79 - .84 Good 
This Study 
(N=27) 
17♀ , 10♂ 
45 65 56.46 
53.20♂ 
56.5♀ 
5.081 
5.865♂ 
5.53♀ 
4.34 
4.34♂ 
4.35♀ 
.390 
.390♂ 
0.39♀ 
.727 (.822) 
.763(.904)♂ 
.716(.788)♀ 
 Good♂ 
Good♀ 
Nature Relatedness Scale (NRS) (Nisbet, 2013) 
Normative 
Data 
  90.71 8.14 4.85 .387 .788.(.815) .87 Good 
This study 
(N=27) 
17♀ , 10♂ 
76 105 92.43 
92♂ 
89.35♀ 
7.224 
5.477♂ 
8.96♀ 
4.23 
4.27♂ 
4.50♀ 
- 
.387♂ 
.287♀ 
.746.(.793) 
.786 (.806)♂ 
.630 (.723)♀ 
 Good 
Good♂ 
Poor♀ 
♂ males, ♀ females NB: - indicates data not available 
 
Table 10: Descriptive statistics and alphas for the Connectedness to Nature and Nature 
Relatedness measures for Study Area Three 
Both scales showed good internal consistency, CNS α > 71 and NRS α > 78 across the whole 
study area; however, the internal consistence on the NRS was poor for women (α > 63). 
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4.3.4 Reliability of the Connectedness to Nature and Relatedness to Nature 
Measures 
Mean scale and item scores were calculated for the CNS and NRS measures and are 
presented in Table 11. Nisbet (Nisbet, 2013), Mayer and Frantz’s (Frantz, 2013a; Mayer & 
Frantz, 2004a) normative data for the CNS and NRS did not take into consideration age 
categories. The age categories presented in Table 11 on the following page were selected 
for ease of correlating connectedness and relatedness to nature with Spielberger’s state and 
trait anxiety inventories. The age categories used are the same as those used by Spielberger 
in his STAI normative data (Spielberger et al., 1970). Mean scale scores across all age groups 
were comparable, with women aged 50 and over (56.58) scoring marginally higher than 
men (54.08) on the CNS. Men aged 50 and over had lower scale scores (85.42) on the NRS 
compared with women (94.73) suggesting women have a greater subjective sense of 
connection with nature. There was little difference between men (4.29) and women (4.35) 
aged 50 and over on the mean item score of the NRS however men aged 19 – 49 scored 
higher (5.75) than women (4.57). Mean item scores for both men and women in both age 
categories were higher than the mean score across the scale development sample (3.93) 
(Nisbet, 2013). There is currently no normative data for the CNS. 
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Table 11: Reliability Statistics for the Connectedness to Nature and Nature Relatedness 
Scales Based on Age Categories 
Reliability statistics for both the Connectedness to Nature and Relatedness to Nature Scales 
for each of the three Study Areas are shown in Table 12. The internal reliability for both 
Scales was good when tested across each Study Area. In Study Area 1 the internal 
consistency of the Connectedness to Nature Scale was acceptable (α = .73) and in Study 
Area Two (α = .71) and Study Area 3 (α = .72) it was good. In Study Area 1 the internal 
consistency of the Relatedness to Nature Scale was acceptable (α = .81) and in Study Area 2 
(α = .78) and Study Area 3 (α = .74) it was good. The internal reliability for the Nature 
Relatedness Scale for women in each of the study Areas was below acceptable levels (α = 
.61 – α = .68) indicating the scale items have a relatively low internal consistency. In contrast 
the internal reliability for men was good (α .71= α = .89). Additional analysis such as 
exploratory factor analysis was not conducted.  
Connectedness to 
Nature 
19-39 40-49 50-69 Over 70 
M F M F M F M F 
Number of valid cases 2 14 6 9 20 35 5 5 
Mean Scale Score (60) 38.50 54.14 49.67 54.11 54.60 56.06 48.40 24.20 
Cronbach's Alpha .937 .694 .519 .832 .766 .461 .754 .482 
Cronbach's Alpha 
Based on Standardized 
Items 
.938 .688 .652 .864 .842 .599 .902 .386 
Nature Relatedness     
M F M F M F M F 
Number of valid cases 3 13 6 9 18 36 5 5 
Mean Scale Score (105) 71 93.54 89.83 88.78 91.61 94.17 78.20 56.40 
Cronbach's Alpha .861 .866 .825 .800 .834 .658 .200 -.246 
Cronbach's Alpha 
Based on Standardized 
Items 
.894 .869 .862 .846 .871 .712 .700 -.880 
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Measure Mean 
Scale 
Score 
Standard 
Deviation 
Mean 
Statement 
Score 
(Normative 
Data) 
Standard 
Deviation 
Cronbach’s 
alpha this study 
(Cronbach's 
alpha Based on 
Standardized 
Items) 
α from 
original 
studies 
Internal 
Consistency 
this study 
Study Area One 
Connectedness 
to Nature (CNS) 
(Frantz, 2013b) 
54.57 
54.09♂ 
54.75♀ 
6.15 
0.72♂ 
4.5♀ 
4.50 
4.16♂ 
4.50♀ 
0.48 
0.72♂ 
0.34♀ 
.735 (.827)* 
.856 (.905)♂ 
.617 (.738)♀ 
.79 - 
.84# 
Acceptable 
Good♂ 
Poor♀ 
Nature 
Relatedness 
Scale (NRS) 
(Nisbet, 2013) 
93.56 
89.81♂ 
90.90♀ 
.77 
11.71♂ 
17.72♀ 
4.23 
4.28♂ 
4.35♀ 
0.495 
0.56♂ 
0.84♀ 
.813 (.846)## 
.898 (.917)♂ 
.619 (.716)♀ 
.87## Good 
Good♂ 
Poor♀ 
Study Area Two 
Connectedness 
to Nature (CNS) 
(Frantz, 2013b) 
55.29 
52.40♂ 
56.67♀ 
5.267 
5.85♂ 
4.47♀ 
4.25 
4.03♂ 
4.76♀ 
0.405 
.45♂ 
0.34♀ 
.71 (.781) 
.717 (.812)♂ 
.636 (.722)♀ 
.79 - 
.84# 
Good 
Good♂ 
Poor♀ 
Nature 
Relatedness 
Scale (NRS) 
(Nisbet, 2013) 
90.71 
91.30♂ 
90.43♀ 
8.14 
7.36♂ 
8.65♀ 
4.85 
4.34♂ 
4.85♀ 
.387 
0.35♂ 
0.41♀ 
.788 (.815) 
.766 (.811)♂ 
.688 (.787)♀ 
.87## Good 
Good♂ 
Poor♀ 
Study Area Three 
Connectedness 
to Nature (CNS) 
(Frantz, 2013b) 
56.46 
53.20♂ 
56.5♀ 
5.081 
5.865♂ 
5.53♀ 
4.34 
4.34♂ 
4.35♀ 
.390* 
.390♂ 
0.39♀ 
.727 (.822) 
.763(.904)♂ 
.716(.788)♀ 
.79 - .84 Good 
Good♂ 
Good♀ 
Nature 
Relatedness 
Scale (NRS) 
(Nisbet, 2013) 
92.43 
92♂ 
89.35♀ 
7.224 
5.477♂ 
8.96♀ 
4.23 
4.27♂ 
4.50♀ 
- 
.387♂ 
.287♀ 
.746 (.793) 
.786 (.806)♂ 
.630 (.723)♀ 
.87## Good 
Good♂ 
Poor♀ 
NB: - indicates data not available 
Table 12: Reliability Statistics for the Connectedness to Nature and Nature Relatedness 
Measures for the Three Study Areas 
Participants scored highly on both the CNS and NRS. This was in part due to the purposive 
sampling technique that targeted community groups and organisations broadly aligned with 
the typologies of cognitive, emotional, physical and spiritually connected to nature. 
The significant correlation between CNS and NRS across the whole study sample supports 
the notion that both measures have components that indicate the individual’s cognitive, 
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emotional and experiential sense of being at one with the natural world (Mayer & Frantz, 
2004b; Mayer et al., 2008). 
NRS was highest in the Study Area 2 indicating that participants in the North West have a 
greater innate need to connect with nature on an affective, cognitive and experiential level. 
Participants in the Study Area 2 also scored higher on the CNS than in the other two Study 
Areas, suggesting higher trait levels of emotional connection to nature. There was little 
difference between the mean statement scores of males and females across the three Study 
Areas. This study was consistent with Mayer and Frantz earlier study which reported women 
as scoring marginally higher than men on the CNS (Mayer et al., 2008). 
4.4  Community Level Anxiety in Rural Tasmania  
4.4.1 Introduction 
This section focuses on anxiety amongst participants in the three Study Areas of Tasmania. 
Spielberger et al. (1970) State Trait Anxiety Scale was used to assess both climate state and 
trait anxiety. Both scales have 20 items which, were given a weighted score or 1 to 4. A 
rating of four indicated the presence of a high level of anxiety in ten items on the climate 
State Anxiety Scale and eleven on the Trait Anxiety Scale. The results for both climate state 
and trait anxiety are presented in the following sections. 
4.4.2 Trait and Climate State Anxiety in Rural Tasmania 
143 participants completed both the climate state anxiety and state anxiety questions. Four 
participants were excluded from the analysis because of incomplete responses. 
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138 participants were included in the analysis for trait anxiety. 13 participants scored 50 or 
above on the Trait Anxiety Scale demonstrating elevated levels of trait anxiety. Women 
accounted for eight of the participants with elevated levels of trait anxiety and men 
accounted for five. The women with elevated trait anxiety were aged 31 to 64 and the men 
were aged 30 to 66. 
State anxiety is generally understood to be a response to a fear or danger or a particular 
situation or event and is generally characterised by heightened emotions. State anxiety is 
generally transitory. Participants were asked to think hard for a moment about climate 
change and its effect on them and then answer a series of questions as to their feelings in 
the moment about how they felt about climate change. 
Participants who scored highly on the Trait Anxiety Scale tended to score more highly on the 
Climate State Anxiety Scale. 111 participants scored less than 50 on the Climate State 
Anxiety Scale and the remaining 32 participants scored 50 or above indicative of elevated 
levels of climate state anxiety. The average age of participants with elevated climate state 
anxiety was 50. Women accounted for 19 of the participants with elevated climate state 
anxiety and men accounted for eight. The remaining five participants did not provide their 
names or gender. Women with elevated climate state anxiety were aged between 34 and 73 
and men aged between 25 and 66. The women were aged from 34 to 73 and the men were 
aged 25 to 66. 
Nine participants scored 50 or above on both the Climate State and Trait Anxiety Scales. Of 
these five were women and four were men. The women were aged between 31 and 64 and 
the men were aged between 39 and 66. 
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The following three sections provide a breakdown of the findings of each of the three Study 
Areas. 
4.4.2.1 Study Area One, the North East 
Forty-four participants in Study Area 1, comprising 31 women and 13 men completed both 
the Climate State and Trait Anxiety Scales. The mean scores were calculated for both 
measures for all participants and individually for men and women. Results for both 
measures are presented in Table 13. 
Table 13: Descriptive statistics for the Climate State and Trait Anxiety measures for Study 
Area One 
On the Climate State Scale, scores for men ranged between 26 and 51 and for women 
ranged from 21 to 75. On the Trait Anxiety Scale, scores for men ranged between 24 and 41 
and for women were in the range of 22 to 52. Climate state anxiety was higher than trait 
anxiety across all participants from Study Area 1. Women scored higher than men on the 
Climate State Anxiety Scale and their scores were also higher than the normative data. Men 
 Mean Score 
All 
Participants 
Score Range 
All 
Participants 
Mean Score 
Men 
 
Mean Score 
Women 
Climate State Anxiety 37.73 21 - 75 34.81 38.77 
Normative Data Working Adults 
Trait Anxiety(Spielberger et al., 
1970) 
- - 35.72 35.20 
Trait Anxiety 32.37 22 - 52 35.18 33.93 
Normative Data Working Adults 
Trait Anxiety(Spielberger et al., 
1970) 
- - 34.89 34.79 
NB: - indicates data not available 
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however scored higher than women on the Trait Anxiety Scale and their scores were also 
higher than the normative data for men on the Trait Anxiety Scale. 
These scores indicated an elevated level of climate state anxiety compared with trait 
anxiety. Women experienced higher levels of climate state anxiety (38.77 mean score) than 
men (33.93 mean score) and men had slightly higher levels of trait anxiety. The higher mean 
score in the women than the normative data would suggest that women within Study Area 
1 are experiencing higher levels of State Anxiety than the norm. 
4.4.2.2 Study Area Two, the North West 
32 participants from Study Area Two completed the Climate State and Trait Anxiety Scales. 
Both scales for both men and women are provided in Table 14. There were 21 women and 
11 men. Scores for climate state anxiety ranged between 22 and 64 and scores for Climate 
Trait Anxiety ranged from 22 to 57. 
 Mean Score 
All 
Participants 
Score Range 
All 
Participants 
Mean Score 
Men 
Mean Score 
Women 
Climate State Anxiety 37.75 22 - 64 43.63 34.66 
Normative Data Working 
Adults 
State Anxiety (Spielberger et 
al., 1970) 
- - 35.72 35.20 
Trait Anxiety 36.75 22 - 57 40.90 34.57 
Normative Data Working 
Adults 
Trait Anxiety (Spielberger et 
al., 1970) 
- - 34.89 34.79 
NB: - indicates data not available 
Table 14: Descriptive statistics for the Climate State and Trait Anxiety measures for Study 
Area Two 
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The mean score for men (43.63) was higher than the mean score for women (34.66) on the 
Climate State Anxiety Scales and also higher than the normative data (35.72). Similarly the 
mean score for men (40.90) was higher than the mean score for women (34.57) and also 
higher than the normative data (34.89) on the Trait Anxiety Scale. Men in Study Area 2 
experienced elevated levels of both trait and climate state anxiety in comparison to women. 
4.4.2.3 Study Area Three 
There were 28 participants in Study Area 3 comprising 18 females and nine males. One 
participant did not provide their gender and was omitted from the gender analysis. The 
mean scores for both scales are in Table 15. 
 Mean Score 
All Participants 
Score Range 
All Participants 
Mean Score 
Men 
Mean Score 
Women 
Climate State Anxiety 39.11 22 - 63 38.4 34.05 
Normative Data Working Adults 
State Anxiety(Spielberger et al., 
1970) 
- - 35.72 35.20 
Trait Anxiety 36.22 24 - 64 34.3 33.61 
Normative Data Working Adults 
Trait Anxiety(Spielberger et al., 
1970) 
- - 34.89 34.79 
NB: - indicates data not available 
Table 15: Descriptive statistics for the Climate State and Trait Anxiety measures for Study 
Area Three 
Men (38.4) scored higher than women (34.05) on the Climate State Anxiety Scale. Men also 
scored higher than the normative mean score data for men (35.72). Men (34.3) also scored 
higher than women (33.61) on Trait Anxiety Scale. The mean score of men for the Trait 
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Anxiety measure were comparable with the normative data (34.89) however the mean 
scores for men for the Climate State Scale were higher than the normative data (35.72). 
4.4.3 Descriptive and Reliability Statistics for the Study Areas 
Descriptive, reliability and correlational analysis were performed for both the Climate State 
and Trait Anxiety Scales across the three Study Areas using SPSS, as described in Chapter 
Three. The results of the analysis are presented in Table 16. 
 Age   
 19-49 50 – 70 and 
over 
α from original studies Internal 
Consistency 
this study 
STAI Y1 - CC M F M F   
Number of valid cases 9 23 24 40 - - 
Mean Scale Score 42.89 40.17 35.71 37.35 - - 
Cronbach's Alpha .971 .971 .956 .967 between .91 and .95(Mind 
Garden, 2005) 
Excellent 
Cronbach's Alpha Based on 
Standardized Items 
.975 .969 .958 .968 - - 
 Age   
 19-39 40-49   
STAI Y2 M F M F   
Number of valid cases 9 23 23 40 - - 
Mean Scale Score 35.33 35.48 34.71 35.13 - - 
Cronbach's Alpha .968 .935 .747 .936 between .89 and .91 (Mind 
Garden, 2005) 
Excellent 
Cronbach's Alpha Based on 
Standardized Items 
.972 .938 .762 .938 - - 
NB: - indicates data not available 
Table 16: Descriptive statistics and alphas for the Climate State and Trait Anxiety 
measures for all participants 
Cronbach’s alpha was used as a measure of internal consistency. To enable comparisons 
with Spielberger’s normative data, the age categories selected correspond with that of the 
normative data (Spielberger et al., 1970). Internal consistency and reliability for both the 
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Climate State and Trait Anxiety Scales were comparable with that observed by Spielberger 
in the test construction and development (Mind Garden, 2005). 
Individual Climate State and Trait Anxiety Scale and reliability statistics (alpha coefficients) 
with a comparison of alpha coefficients from Spielberger’s original study are also provided. 
Alpha coefficients in this study for the Climate State Anxiety Scales were α = .96, and α .93 
for the Trait Anxiety Scale. These figures were comparable with reliability statistics from the 
original studies, indicating an excellent internal consistency. Alphas for the Climate State 
Anxiety Scale were higher than the Trait Anxiety Scale supporting Spielberger’s observations 
that “alpha reliability coefficients are typically higher for the state anxiety when it is given 
under conditions of psychological stress” (Spielberger et al., 1970, p. 31). Alphas were 
consistently high in all three Study Areas (the highest climate state alpha was in Study Area 
1.963). A heightened level of climate state anxiety was evident in 45 (32%) people across all 
Study Areas and 28 people (20%) were identified as having heightened trait anxiety. 
Alpha reliability coefficients were calculated for males and females, across all study 
participants, using the age categories outline in Spielberger’s normative data (Spielberger, 
2010) and, for both the climate state and, trait anxiety (See Chapter Two for further details). 
Alpha reliability statistics were consistently above .90 for both men and women in all age 
categories and, for both the Climate State and Trait Anxiety Scales. This indicated that the 
study participants had higher levels of state anxiety than the participants making up the 
normative data sample as presented in Table 17 on the following page.  
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Climate State Anxiety as 
measured on the STAI Y1 - CC 
19-39 40-49 50-69 Over 70 
M F M F M F M F 
Number of valid cases 3 13 6 7 15 30 5 5 
Mean Score 43.33 36.85 40.67 45.29 31.20 39.40 35.20 37.40 
Cronbach's Alpha .98 .97 .97 .96 .95 .96 .96 .96 
Cronbach's Alpha Based on 
Standardized Items 
.98 .97 .97 .96 .95 .97 .97 .96 
Normative Data Alpha 
Coefficients (Spielberger et 
al., 1970) 
.92 .93 .93 .94 .92 .90 - - 
Trait Anxiety as measured on 
the STAI Y2 
19-39 40-49 50-69 Over 70 
M F M F M F M F 
Number of valid cases 3 12 4 9 14 30 5 4 
Mean Score 28.67 37.08 36.75 37.00 32.21 36.70 32.00 26.75 
Cronbach's Alpha .96 .95 .98 .89 .76 .93 .65 .91 
Cronbach's Alpha Based on 
Standardized Items 
.97 .95 .98 .89 .78 .93 .59 .92 
Normative Data Alpha 
Coefficients (Spielberger et 
al., 1970) 
.92 .92 .91 .92 .96 .89 - - 
NB: - indicates data not available 
Table 17: Reliability statistics for the Climate State and Trait Anxiety Scales across the 
three study areas 
Both trait anxiety and climate state anxiety statistical means for this study sample were 
higher than the normative data reported by Spielberger and the Australian normative data 
published by Crawford et al (2011). Men and women aged between 40 and 49 and men 
aged between 19 and 39 had high levels of Climate State Anxiety. 
Men in Study Area 2 scored highest on the Climate State Anxiety (43.63) Scale and the Trait 
Anxiety Scale (40.90), in contrast to Study Area 1 where women (38.77) scored higher than 
men (34.81) on the Climate State Anxiety Scale but lower than men on the Trait Anxiety 
Scale. 
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4.5 Connectedness to Nature and Climate State Anxiety in Rural Tasmania 
The notion that nature connectedness is positively related to wellbeing and that individual 
wellbeing in enhanced through spending time in nature is supported within the health 
psychology and ecopsychological literature (Cervinka et al., 2011; Comeau, 2012; Herzog & 
Strevey, 2008; R. Kaplan, 2001; Tauber, 2012). Community level climate state anxiety and its 
relationship to connectedness to nature were examined.  
Pearson product-moment correlation r was used to measure the strength of the linear 
relationship between the following: 
 Climate State Anxiety Scale and Trait Anxiety Scale 
 Connectedness to Nature and Nature Relatedness Scale 
 Climate State Anxiety Scale and Connectedness to Nature Scale 
 Trait Anxiety Scale and Connectedness to Nature Scale 
 Nature Relatedness Scale and Trait Anxiety Scale  
 Nature Relatedness Scale and Climate State Anxiety Scale  
The analysis reported following deduced a positive relationship between connectedness and 
relatedness to nature and climate state anxiety. This finding is in contrast with researchers 
such as Nisbet (2011), Mayer and Frantz (2004b) who have concluded in their studies that 
nature relatedness and connectedness to nature correlates with wellbeing. 
As expected, there was a significant correlation between the connectedness to nature and 
nature relatedness measures (r = .548) and the climate state and trait anxiety measures (r = 
.502). There was also a positive correlation (r = .274) between climate state anxiety and 
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nature relatedness and negative correlation (r= -.221) between trait anxiety and 
connectedness to nature. 
In Study Area 1 there was a significant correlation between nature relatedness and trait 
anxiety and between trait anxiety and climate state anxiety. In Study Area 2 there was a 
strong correlation (r= -.727) between nature relatedness and climate state anxiety and in 
the Study Area 3 there was a significant positive correlation (r = .477) between trait anxiety 
and nature relatedness and negative correlation (r= -.473) between the connectedness to 
nature and trait. 
4.6 Chapter Summary 
This chapter provided the results of the statistical analysis, which examined the relationship 
between connectedness and relatedness to nature and climate state and trait anxiety. The 
analysis was presented across all Study Areas and for each of the three Study Areas. 
Cronbach’s alpha was used to assess the internal consistency and reliability of the scales and 
Pearson's correlation coefficient to assess correlations between the scales. 
Mayer and Frantz’s (2004a) Connectedness to Nature Scale was used to assess emotional 
connection to nature. The analysis for the CNS revealed a good degree of internal 
consistency (α= .84) across the three study areas. Mayer and Frantz (2004b) demonstrated 
good internal consistency (α= .84; .82; .82; .79; and .79 respectively) for measuring 
emotional connection to the natural world. 
Nisbet (2009) research demonstrated good (α= .87) internal consistency of the Nature 
Relatedness Scale for measuring cognitive and physical relatedness to nature indicating 
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nature relatedness as a significant and potential contributor to wellbeing, which may also 
help buffer other negative influences on psychological health (Nisbet et al., 2011, p. 304). In 
this study the internal consistency of the NRS was also good (α= .84). 
Spielberger’s State Trait Anxiety Inventory (STAI) (Spielberger, 2010; 1970) was used to 
assess both climate state and trait anxiety. Internal consistency was assessed for both males 
and females in the age groups specified by Spielberger in his normative data. Internal 
consistency for the Climate State Anxiety Scales was higher in this study (α = .95 - .96) than 
reported by Spielberger (α = between .91 and .95) (2010). Internal consistency for the Trait 
Anxiety Scales was higher in this study (α = .93 - .96) than reported by Spielberger (α = 
between .89 and .91) (2010) with the exception of women aged between 40 and 49, where 
the internal consistency was α = 74. Marteau and Bekker (1992), in assessing the reliability 
and validity of the short version State Trait Anxiety Inventory, reported (α = .77 - .91) 
The most striking result to emerge from the data is the strong correlation between cognitive 
and physical relatedness to nature and climate state anxiety. Overall these results indicate 
that participants who were cognitively and physically related to nature (as measured by the 
NRS) experienced high levels of climate state anxiety. 
The following two chapters presented the research findings from the qualitative component 
of the research. 
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Chapter 5: Climate Witnessing in Rural Tasmania  
5.1 Introduction  
Chapter 5 presents the research findings from the qualitative component of this 
research, which in part was designed to examine Climate Witnesses lived experience of 
connectedness, changes in nature, weather and climate. The Research Questions are 
1. How do Climate Witnesses experience connectedness to nature? 
2. How do Climate Witnesses observe weather and climate change? 
3. What are Climate Witnesses’ observation of changes in nature, changes in 
weather and climate change?  
The chapter commences with a discussion on the demographics of the Climate 
Witnesses. Climate Witnesses’ experiences and observations of weather and climate are 
then presented with a comparison to the empirical data from the Antarctic Climate and 
Ecosystems Cooperative research centre (ACE – CRC) and the Australian Bureau of 
Meteorology. The narratives from the Climate Witnesses are introduced and 
demonstrated through examples drawn from the interview transcripts. The narratives 
include the narrative of big business, government and blame; the narrative of isolation 
and loneliness; the narrative of stoicism; the narrative of old times, reference points and 
story lines; the narrative of solastalgia; the narrative of family and community; and the 
narrative of farmers and fishers. Where evident, the typologies, cognitive, physical and 
emotional, as demonstrated by the Climate Witnesses, are identified and attributes and 
concepts, which broadly align to those typologies of connection, are identified, then 
discussed further in Chapter Six. 
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5.2 Who are the Climate Witnesses and an Overview of How they 
Experience Connectedness 
There were 23 Climate Witnesses: 14 in Study Area One, four in Study Area Two, and 
five in Study Area 3. As shown in Table 18, Climate Witnesses across the three Study 
Areas ranged in age from 38 to 86 years of age and the mean age of witnesses was 60. 
15 of the Climate Witnesses were women, of which nine came from Study Area 1; two 
came from Study Area 2; and four came from Study Area 2. Of the eight men 
interviewed, five came from Study Area 1, and 2, and one came from Study Area 3. 
 STUDY AREA 
 One Two Three All Climate Witnesses 
Number  14 4 5 23 
Min Age 42 40 38 38 
Max Age 86 66 73 86 
Mean Age 63 51 57 60 
SEX Men Women  Men Women  Men Women  Men Women 
 5 (62%) 9 (60%) 2 (25%) 2 (13%) 1 (13%) 4 (27%) 8 (35%) 15 (65%) 
Table 18: Demographics of Climate Witnesses 
The Climate Witnesses included professionals, teachers, farmers, fishers, students, 
retirees, mothers, and fathers, each one of them being to the Climate Witness interview 
their personal narrative of their lived experience of nature, weather, climate change and 
health. 
The mean age of Climate Witnesses across all study areas was reasonably high at 60. 
This may reflect the movement of young adult Tasmanians to the mainland of Australia 
to pursue education and employment opportunities. It may also reflect the types of 
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organisations that were identified as being broadly aligned with the typologies of 
connection. These organisations tended to have older member who are engaged in the 
workforce either casually, part time of retired. In addition, many of these older people 
are long-time residents within the study areas and as such have observed and 
experienced changes in weather, climate and nature over extended periods of time.  
5.3 Climate Witnesses Experience of Changes in Nature, Weather and 
Climate: Empirical Meetings 
This section provides a discussion on the meeting of empirical evidence with Climate 
Witnesses reported observations of weather and climate. It presents Climate Witnesses’ 
lived experiences of climate and weather and draws parallels between the observations 
reported in this study and the scientific and empirical measurements, and observations 
from the Antarctic Climate and Ecosystem Cooperative Research Centre’s (ACE-CRC) 
Local Climate Profiles for each of the municipalities (Grose, 2012a, 2012b, 2012c, 2012d, 
2012e, 2012f, 2012g, 2012h, 2012i, 2012j, 2012k, 2012l). Climate Witnesses’ 
experiences of climate change and their weather observations are also viewed in the 
light of the typologies of cognitive, physical and emotional/spiritual.  
Several Climate Witnesses were observing climate change as a cognitive process 
through the empirical measurement of rain, wind, and temperature and were observing 
changes in the tides and coastal processes. Changes in climate and unseasonable 
weather often bring with it changes in the tides, with high tides accompanied by low 
pressure systems causing storm surges coastal inundation and flooding (The Climate 
Council, 2013b). Many Climate Witnesses were empirically measuring weather daily 
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including, wind speed and direction, temperature, rainfall and humidity. One Climate 
Witness had daily three-hourly weather observation records, dating back to the 1950s, 
which provide a reference point for changes in weather and climate over sixty years. 
These weather observations had been relayed to the Bureau of Meteorology and the 
Department of Aviation and provided vital information for the aviation industry as, “… 
freighter pilots would want the early weather. You were not allowed to take off before 
you had the weather report“ (Climate Witness No 9AW, 2013). This Climate Witness 
spoke in detail of the importance of the weather observations, and the provision of 
specific detailed description of the meticulous nature of observing and recording the 
observations and producing logbooks: 
This was the type of books we had to keep and write everything in [showing 
the log books for weather reporting going back to the 1950s]. You had to do 
all the books in handwriting and the dates and everything on it … Later on we 
got what we called a ‘WOT’ – a weather observer’s terminal (Climate Witness 
No 9AW, 2013). 
Climate Witnesses also reflected their lived experiences of change, comparing them to 
virtual and vicarious sources and what they were seeing and reading in the media. This 
led them to being acutely aware of the changes that were being experienced. This point 
is demonstrated in the following: 
I watch all the news and I can't believe the extent of those um, what are the 
ones that come down in America, oh tornadoes. There was one in Hobart so 
to me that is extreme. I don't ever remember a tornado in Tasmania (Climate 
Witness No 10GB, 2013). 
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Another witness explained his sense that parts of the world, particularly America, was 
being punished, “copping a heap of extreme weather events” and he commented on 
the irony of it being the big countries, the polluters, that were copping it and then 
commented that “[Australia’s] done quite a lot of polluting and guess what? We’re 
copping it now too. I mean and so are other parts of the world”. He then added that, “if 
there really is a God up there or something then perhaps he’s just trying to frighten us 
into getting off our butts and doing something about [climate change]” (Climate 
Witness No 6MH, 2013). 
Climate witnesses had experienced the impact of weather acute events (referring to 
rain or wind events) and relating them to the possibility of them being part of a bigger 
picture of a changing climate. This participant highlighted the need for continued 
scientific monitoring: 
Obviously this is hard to attribute such infrequent events to climate change 
‘per se’, and in some ways underscores the importance of good scientific 
monitoring to complement perceived changes (Climate Witness No 16NT, 
2013). 
The following four sections explore Climate Witnesses’ lived experiences of changes in 
weather and climate and provide a comparison with the empirical past, present and 
future projections. 
5.3.1 Turning up the Heat 
Based on the ACE-CRC past, current and future projections Study Area 1 is likely to 
experience rises in average temperatures; increases in average minimum and maximum 
daily temperatures; increasing numbers of hot and very hot days and longer warm spells 
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accompanied by increases in annual rainfall which is driven in part by a strengthening of 
the East Australian Current (Grose, 2012a, 2012g, 2012h). Climate Witnesses in Study 
Area 1 relayed their experiences of increasing temperature with multiple days with 
temperatures between 38° C and 42° C” in the previous year’s which was cause for 
concern for them: 
… in that last of January, early February, 42° C, that was amazing, now that 
was extreme weather, absolutely extreme weather [referring to the weather 
in Tasmania] , that was unbelievable and scary, terrifying (Climate Witness 
No 3AW, 2013).  
Witnesses recognised the parallels between past, current and future climate projections 
suggesting, that “… global warming, there is no doubt I suppose they got that right. 
There are a lot of weather people and ex-weather people that feel that way” (Climate 
Witness No 9AW, 2013). 
Climate Witnesses made the connection between extreme temperatures and weather 
that had been experienced in Tasmanian during 2012 and 2013, paralleling concerns 
within the scientific community that extreme heat and “hot, dry conditions have a 
major influence on bushfires” (Steffen, Hughes, & Pearce, 2015; The Climate Council, 
2015, p. 2). One Climate Witness suggested that the severe fires that had been 
experienced in 2012 and 2013 in Southern Tasmania were, 
… partly related to climate change because we hadn’t had the rain, we had 
no rain to moisten anything, everything was too dry and then you are getting 
those extreme wind events like that and the heat, more heat than normal 
and that’s the result of it [climate change] and that’s terrifying (Climate 
Witness No 9AW, 2013). 
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Several Climate Witnesses from Study Area 2 felt the weather was becoming more 
unpredictable and more extreme with hotter days and colder days, greater winds and 
more floods and droughts (Climate Witness No 17DS, 2013). Climate Witnesses relayed 
their experience of what they felt was increasing temperatures that they thought was 
related to climate change “I think you know it's [climate change] starting to happen …“ 
(Climate Witness No 6MH, 2013). 
This same witness, who had been receiving drought assistance, was recording rainfall to 
try to attempt to identify any trends and changes in the rainfall patterns: 
The trends that I came up with, ah, that rainfall doesn’t seem to be going 
down, the amount we get, it's when it's bloody happening which is messing 
up your growing season (Climate Witness No 6MH, 2013). 
These experiences and observations were in common with the scientific findings for the 
areas which demonstrated increases in average temperatures, rain fall variability, and 
“… changes in the frequency, intensity and duration of hot and cold extremes” (Grose, 
2012l, p. 2). 
Climate Witnesses in Study Area 3 were are also experiencing the predicted change in 
climate and weather commenting particularly on the extreme heat and drying 
accompanied by low rainfall: 
 … that’s got to be partly related to climate change because we hadn’t had 
the rain, we had no rain to moisten anything, everything was too dry and 
then you are getting those extreme wind events like that and the heat, more 
heat than normal and that’s terrifying (Climate Witness No 2RW, 2013). 
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These observations, were expressed by Climate Witnesses with attributes of all three 
typologies. Many of the experiences corresponded with the Antarctic Climate and 
Ecosystems Cooperative Research Centre findings of increased evaporation, “driven by 
increases in temperature … changes in relatively humidity, wind speeds, cloudiness and 
radiation” (Grose, 2012c, p. 4).  
5.3.2 Cold Air Rising 
Climate Witnesses in all three of the Study Areas voiced their experiences of 
unseasonable weather. There was emphasis in the way they spoke, and implicit in their 
tone was acknowledgment of the severity of the changes, strong winds, cold weather 
and increasing frosts. One witness explained that, 
 … frosts … really huge frosts minus 6° C, huge frosts, we have had frosts, but 
not like that, not like that! Heavy frosts for 10 days going down to minus 6° C 
to minus 6° C in town (Climate Witness No 15LH, 2013). 
Interestingly, these experiences are in contrast to projections which indicate “a 
reduction in frost risk days” (Grose, 2012l, p. 2). This witness, who had attributes of 
physical connection, elaborated further on her concerns regarding the changes in 
weather she was experiencing. Her husband was a truck driver and she described with 
angst in her voice her increasing anxiety about her husband’s safety on the road, as she 
had observed that the frequency of cold days accompanied by frost and ice and snow 
had increased. She explained that,  
 … [truck driving] is a huge hazard because you know we had a big row of 
minus 5 degrees and which we have had all over Tassie with beautiful sunny 
days but we have had huge frosts and he is driving trucks and black ice and 
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parts of the road the sun doesn’t hit so it’s a hazard, dangerous (Climate 
Witness No 15LH, 2013). 
Climate Witnesses also explained the changes they had experienced over time; 
describing vividly their memories of the weather in certain places. A Climate Witness 
who was emotionally connected to nature from Study Area 3 described how her current 
experiences and observations of climate and weather were different from what it was 
like when she was young. She explained how she “used to come down as a child [as a 
child she lived in Launceston, a city in Northern Tasmania]. I remember it [Hobart in 
Southern Tasmania] being a cold place and when I started Uni[versity] it was the same” 
and how “in the last few years especially, there certainly hasn't been as many of those 
really cold snowy days” (Climate Witness No 4SLB, 2013). 
5.3.3 The Turning of the Tide 
A number of Climate Witnesses observed and recorded weather through their cognitive 
connections to nature and observations of the coming and going of the tides and 
observing the “changing patterns of sand accumulation or loss at the beach, and the 
height of driftwood that has been deposited at high tide” (Climate Witness No 16NT, 
2013). 
For some Climate Witnesses, the parallels between their experiences of weather and 
observed changes in nature are being questioned as to the relationship between the 
changes and climate change. The possibility that once infrequent weather events are 
symptomatic of a bigger climate change picture is being considered. “The petrol 
bowsers at one of the service stations in the local town were half underwater; my 
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neighbour could only recall a single similar event many years ago” (Climate Witness No 
16NT, 2013). 
Some Climate Witnesses commented on their experiences of changes in weather. They 
had observed there were changes in prevailing weather conditions and that the weather 
no longer came from the direction that they were accustomed to it coming from. One 
Climate Witness described the familiar sound during easterly winds and weather of 
what was called the Pot Boil, a turbulent and dangerous stretch of water off the coast of 
Lady Barron on Flinders Island. She said, “I heard the sea roar. Just out here off the east 
coast and when we get a lot of easterly or South-easterly that kind of picks up and it 
makes this roar from the shoals as it comes in” (Climate Witness No 10GB, 2013). 
These experiences of witnesses reinforced further the predictions of the ACE-CRC which 
has indicated changes in sea temperature and the “strengthening of the east Australian 
Current bringing warmer waters to the area” (Grose, 2012g, p. 3).This Climate Witness 
related his experiences of climate and weather in the present and the changes that he 
had observed in the natural environment demonstrating his cognitive connection to 
nature: 
… you had all the kelp forests off the coast. There were acres, well hectares of 
kelp forests. And I remember them really clearly as a kid ‘cause we used to 
surf behind one of them … on the other side of this kelp forest there would be 
this beautiful smooth wave. That kelp forest isn’t there anymore at all 
[emotion and loss of the kelp forest was palpable]. It disappeared and there 
was a couple of hectares of kelp forest and it’s the same all the way along 
that part of the coastline. It just all disappeared, how did that happen? Why 
did it happen? [Interviewer - so you're talking 20 years, in 20 years it has just 
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completely gone?] Yep, yeah in twenty years it has just completely gone 
(Climate Witness No 8RH, 2013). 
5.3.4 The Winds of Change 
Similarly, Climate Witnesses in Study Area 2 are experiencing more intense and extreme 
storms “we’ve had rooves blowing off” (Climate Witness No 6MH, 2013). 
One Climate Witness expressed their sense that the “winds of change” were upon them: 
… we have wind and the timing of wind and I have already said that the 
change that has been in my lifetime is that we have more violent winds. We 
have violent winds more often (Climate Witness No 17DS, 2013). 
A Climate Witness who was cognitively connected to nature reflected back on his past 
experience of weather and climate reflecting back to the late 1990s, when he felt 
climate change had first become a discussion point. He commented that at the time 
people [in the scientific community] had said that the “weather was going to be less 
predictable and more violent … it was going to get hot or cold” and that these people, 
the scientists, were told “rubbish go away” only to discover fifteen years later that “that 
is exactly what has happened” (Climate Witness No 11HMAC, 2013). 
The extremes of weather, particularly high winds, often restricted physical activity and 
the way in which people were able to interact and engage with nature “we are not 
going out today because the wind is it’s too windy and we were working on river banks 
where there was trees where there were branches” (Climate Witness No 17DS, 2013). 
This Climate Witness, a teacher, also commented on the impact of weather on children 
in her care: 
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I can remember leading a school camp where we didn’t walk that day. The 
grade nines were bouncing off the walls but we did not walk because it was 
too windy. It was one of those days when it just wasn’t going to be safe 
(Climate Witness No 17DS, 2013). 
Another Climate Witness commented that some of the weather that was being 
experienced in Tasmania was similar in intensity to other parts of Australia, although 
not recognised as such: 
 … some of the things that we have been getting in Tasmania, I know my 
brother said it to me one day, a while back, a fair while back, and he said if 
that was up here [Queensland] that would be called a cyclone and that’s 
exactly right by the intensity it would but down here they are not calling it 
that but that is what they really are (Climate Witness No 3AW, 2013). 
Several Climate Witnesses commented on their experiences of strong, gusty winds that 
were occurring out of seasons: 
… the wind, we had, last week it blew its absolute ring off for four days. 
That's the first time it’s actually blown really hard all winter. Now at this time 
of year we should be getting five weeks of 25 Knot plus north-westerly just 
constantly you know that Southern oscillation pouring through it's just not 
happening (Climate Witness No 8RH, 2013). 
This participant was able to reflect over rainfall patterns that he had experienced 
throughout the previous fifteen years, and make a comparison with his present 
experiences of weather: 
… it would have been starkly clear, because the east coast lows instead of 
sitting up off here [eastern Bass Strait] when they develop, now they keep 
there, and it's only a minor shift, it is enough to really change the dynamics of 
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how it works and you know we don't, you look at it this winter (Climate 
Witness No 8RH, 2013). 
A number of Climate Witnesses’ experiences provided anecdotal evidence of changes in 
weather, which were in contrast to the weather models of the past. One commented on 
the apparent contradictions between historical models, which predicted what the 
weather was expected to be like at certain times of the year: 
… this is what you usually expect, and three days out and the models go well 
hang on a sec that's not going to happen it's just going to dissipate out in the 
Tasman [Sea] and it seems to be happening all the time you know so you 
plan your week around I'm going to surf on Tuesday Wednesday Thursday 
and it just fizzles (Climate Witness No 8RH, 2013). 
Another witness elaborated further on the increasingly unpredictable nature of the 
weather and the disparities between what her personal observations were and the 
Bureau of Meteorology forecasted weather: 
… the weather man might say and ‘that it is going to be cloudy with a few 
showers but ‘what is actually happening on the ground is sunshine one 
minute and then its whooped up and there has been a bit of a hail storm the 
next, you know this can be in the middle of summer so it is that kind of, I 
can’t even rely on the weather man anymore, because wherever he is 
checking the weather that’s not what seems to be happening on the ground. 
The west coast seems to be left out of. It is hard to explain … I find it very 
unpredictable (Climate Witness No 14KY, 2013). 
Climate Witnesses from each of the typologies had experienced changes in winds; winds 
were increasingly becoming more unpredictable and variable. 
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5.3.5 And the Rain Came Down 
The ongoing variability in climate and extreme weather events was being experienced 
uniformly across the three Study Areas, with Climate Witnesses from each of these 
areas commenting on these changes. For Climate Witnesses in Study Area 1 these 
changes were seen to be particularly prevalent within the agricultural sector. A Climate 
Witness told of his experiences with the un-seasonality of rain. He noted rainfall events 
were becoming more and more extreme stating, 
You know there is no way in the world you would be seeing the grass growth 
we’re getting here at the moment in winter … the grass is growing and we’re 
getting rain nearly like tropical rain, it just doesn't happen, you know it didn't 
rain here for, over this summer it didn't rain from August until April at all 
(Climate Witness No 8RH, 2013). 
Weather and climate projections have indicated fewer rainfall events but significantly 
more rain per rain day for the North East of Tasmania. Similarly Climate Witnesses from 
the area reported: 
… [there] has always been storms in the winter big storms the main thing I 
have noticed is the rain when it does rain it is more torrential type rain rather 
than when it used to rain it used to just rain but here you get a lot of rain in 
the day (Climate Witness No 13AC, 2013). 
One Climate Witness who has spent almost all his life on the East Coast of Australia 
related his experience of changes in the movement of weather off the East Coast of 
Tasmania. He commented that in the past he would have looked at the 10-day 
projection of what was going to happen with the weather and be able to plan water 
based activities accordingly. He explained how in the past the East Coast lows would 
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move down the coast and that now they stayed there, changing the dynamics of the 
weather on the coast. He then gave the example of the winter they were experiencing: 
[I] look at the 10 day projection ... you will see the 10 day projection is for a 
big blow off Flinders and then it dissipates. It doesn't happen, a big blow off 
Flinders, nah it's dissipated again! (Climate Witness No 8RH, 2013). 
A Climate Witness who had only been living in her current home for six years 
commented on the intense storms, heavy rainfall and strong winds that she had been 
experiencing, along with hotter summers and winters that 
… haven't seemed to me to be quiet as quiet as normal as they used to be as 
in not quite as cold and snowy as I remembered them being when I was first 
down here (Climate Witness No 4SLB, 2013). 
For this witness the lack of stability in the weather and the increasing heat of summer 
led her to want to escape from the weather and find somewhere else to live: 
I want to escape from what's happening to the climate and wishing they 
were somewhere I could go where it was a bit more stable or I didn't feel like 
things were getting hotter and warmer and changing(Climate Witness No 
4SLB, 2013). 
Climate Witnesses in Study Area 2 also felt that climate change was happening and that 
rainfall had increased in intensity with one Climate Witness commenting that, “only a 
couple of months ago we had um, was it 63 mm in three hours and that was natural, it 
wasn’t cloud seeding” (Climate Witness No 14KY, 2013). 
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5.3.6 Food for Thought 
Many of the Climate Witnesses’ experiences of change on weather and climate 
reflected projections by the Antarctic Climate and Ecosystems Cooperative Research 
Centre which noted expected increases in growing days and the need to adjust practices 
to accommodate changes in weather (Grose, 2012a, 2012c, 2012g, 2012k). 
One participant observed change in climate and weather through observing and 
recording changes in his garden across the seasons. He would make notes in a garden 
diary of when flowers first appeared and where there were particular water-loving 
plants that were thriving. He also kept notes and recorded the amount of water that 
was needed to maintain the garden. Furthermore, a Climate Witness expressed his 
concern about the warmer night time temperatures and the impact on fruiting trees in 
his garden: 
… we have one large peach tree and a very small change in night time 
temperature has a huge impact on the proliferation of fungal disease. We 
can lose as much as two thirds of our peaches to fungal disease and a few 
neighbours with similar fruits have expressed frustration at losing so much 
fruit and considering abandoning trying to grow such fruits (Climate Witness 
No 16NT, 2013). 
Furthermore Climate Witnesses who were farming were in a position where they were 
unable to feed their cows: 
The ones that cut hay and then we didn’t get the rain and then when the rain 
came it was too late for it to be warm enough to really grow the grass 
(Climate Witness No 7BF, 2013). 
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Another participant’s observations of changes in weather came through her relaying 
how a friend’s chickens were going broody at the wrong time of the year, resulting in a 
reduced egg supply and chicks hatching in the winter months. She commented that 
“because the temperature is all wrong they don't know when they're supposed to be 
like breeding” (Climate Witness No 4SLB, 2013). This, and the previous examples, 
illustrates the impacts changing weather patterns are having on food production cycles, 
and the availability of food for stock and human consumption. This in turn is resulting in 
health impacts to Climate Witnesses and concern over food security in rural and remote 
areas. Other Climate Witnesses are experiencing anxiety and stress for the animals that 
are affected. 
5.4 Narratives from the Climate Witnesses 
This section reports on the narratives identified in the Climate Witness transcripts. 
These narratives are big business, government and blame; isolation and loneliness; 
stoicism; old times, reference points and story lines; solastalgia; and family and 
community. 
Narratives represent the world “from the viewpoint of the experiencing person” 
(Becker, 1992, p. 7). The Climate Witness transcripts, analysed through the lens of the 
typologies of connectedness, offer a window into individual experiences of 
connectedness to nature, living in a changing climate and their perceptions of impacts 
of climate change on their health. 
The narrative analysis of the interview transcripts was influenced by phenomenology’s 
emphasis on understanding lived experiences as “experience, what we are aware of at 
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any point in time, is the foundation of our knowledge or ourselves, other people, and 
the world in general” (Becker, 1992, p. 11). 
The typologies of connection were represented in many of the narratives as the Climate 
Witnesses reported the way they experienced connectedness to nature, observed and 
experienced weather and climate and the relationship these had to the experiences of 
health and well-being. The relationship of the narratives of the Climate Witnesses to the 
three typologies and the attributes of connectedness to nature, climate and weather 
and health were identified through thematic narrative analysis as described in Chapter 
Three. There were seven narratives generated from the thematic analysis of the Climate 
Witnesses’ interviews, with many narratives often intertwined. These narratives are 
presented in the following sections. 
5.4.1 The Narrative of Big Business and Government and Blame 
A sense of powerlessness, in response to government policy and regulations relating to 
customs, quarantine as well as big business, namely freight and livestock transport and 
processing businesses, pervaded many of the Climate Witness interviews. Climate 
Witnesses who were physically connected to nature such as farmers and fishers 
expressed the narrative of big business, government and blame. Several Climate 
Witnesses across the three Study Areas were experiencing increasing government 
regulation and economic ‘red tape’ in their daily lives as farmers and fishers ‘making 
ends meet’ more difficult for them, as many were already struggling with the impact of 
climate change. Farmers were experiencing extended periods of drought, changes in 
patterns of rainfall and temperatures which was altering growth patterns in pastures 
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and reducing feed availability for livestock. The direct result was increasing workloads 
and costs for farmers, which in turn was compounding the difficulties farmers were 
experiencing on the land from changing weather and climate patterns and impacting on 
their livelihoods and financial prosperity. One Climate Witness, a cattle farmer, 
explained a 50% price drop for heifers that he had experienced in the previous twelve 
months. He reported a discrepancy with what the farmer was being paid: “we are 
carrying a 100% drop” and the increases prices of beef to consumers “… yet the 
supermarket prices have gone up” (Climate Witness No 22DB, 2013). This farmer, from 
Study Area 1, proceeded to elaborate on the added costs of things such as cartage of 
cattle, where costs had increased with regard to not only carting their cattle from their 
farm to the wharf on Flinders Island, but also then freight costs from Flinders to the 
mainland of Tasmania. This farmer described the very real impacts of these processes 
on his livelihood, stating, “you [farmers] can virtually take $120 off the prices of that 
beast, you know insurance some other levy and just you know it just keeps on 
going”(Climate Witness No 22DB, 2013). 
The same Climate Witnesses spoke of the economic impacts and breakdown of 
community because of lack of finances and property being sold off to multi-nationals, 
“the cruel part about it has been finance … what is happening is we’ve been swallowed 
up by overseas interests, multinationals and a lot of those big properties are virtually, 
they’ll run them into the ground. They’ll take everything out and put nothing back” 
(Climate Witness No 22DB, 2013). 
Several Climate Witnesses were experiencing the compounded effect of what they 
referred to as Government ‘red tape’. Farmers in many areas reported and described 
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experiencing unseasonal grass growth, which they related to shifting weather patterns. 
As well as observing changes in weather, these changes were seen to have significant 
impacts on being a farmer. For example, Climate Witnesses described how this increase 
in grass growth allowed populations of wallabies to “explode”, thus more wallabies 
would then feed on the pastures and reduce the available food domestic animals such 
as cows and sheep. Government red tape such as the requirement of permits to control 
wildlife on farms and the associated costs restricted farmers’ ability to control wildlife 
by culling: 
I think that’s a red tape thing again isn’t it? yes, yes it’s a red tape so, um 
Don and a friend are going out tonight actually to try and cull a few you 
know they go out once a week and try to cull a few (Climate Witness No 
10GB, 2013). 
In other cases, the narrative of blame was present in how farmers in particular spoke 
about economy and livelihood; for example, blaming the banks for loaning farmers 
money in the first instances which resulted in farmers to overcapitalise and going into 
debt during ‘bad times’ (such as during droughts) and forfeiting on loans and leading to 
problems of financial loss and hardship:  
The banks, well some of the banks have got to be blamed for some of that 
because if they go to a farmer, see normally when you go to borrow money 
you gotta have a bit of a business plan or some such, so if you are saying 
okay that property there we are running so many head of stock on this 
property here, and if I buy that one next door I can run x amount more but 
you know the times get tough and the weather, you know you get a couple of 
bad years or something and you are not going to do that and you know you 
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start to wind back and the money is not coming in (Climate Witness No 18JH, 
2013). 
This Climate Witness was recognising changes that were apparent in weather and 
climate and the resulting consequences for farmers such as loss of production and the 
risk of economic ruin and stress. 
In other areas, Climate Witnesses communicated their experiences and referred often 
to feeling socially excluded, taken for granted and treated poorly by big business. In this 
case the Climate Witness was referring to the Hydro Tasmania, a hydroelectric power 
generation company in Tasmania, owned by the Tasmanian Government. Climate 
Witnesses felt that the power company and government were avoiding their social duty 
and did not have a social license to operate. Two Climate Witnesses explained this 
through their experiences of cloud seeding. Cloud seeding is a process by which 
cumuliform and stratiform clouds are injected with dry ice (CO2), hydroscopic salts (KCl, 
NaCl) or silver iodide to produce rain and is used to enhance rainfall in water catchment 
areas for hydroelectricity generation (Hydro-Electric Corporation, 2012). In describing 
their observations and concerns over the process of cloud seeding on their local 
weather, many felt disconnected and worried: “They are not giving us information, they 
do not tell us anything with regards to the cloud seeding” (Climate Witness No 14KY, 
2013).  
In another case, a Climate Witness shared her similar concerns about cloud seeding and 
the iodine that was used, as well as the lack of information provided to the community 
about where the iodine ends up and the potential impacts it may have on human 
health, commenting “[cloud seeding] is causing angst in the community around 
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increased rain and you know the unknown, unknowns about the potential [health] 
impacts of it then it warrants further investigation” (Climate Witness No 15LH, 2013). 
Government and big business were viewed as working together to the detriment of 
farmers. A Climate Witness related his experience, of farm forestry: “the combination of 
forestry activity with cropping and livestock production” (Rural Industries Research and 
Development Corporations, 2008) prompted by the government in the mid-2000s: 
… The trouble with governments ... they go in and wack up some industry, 
like the grape industry, the grape industry is in deep pooh because there are 
too many bloody grape farmers out there, and guess what there is too much 
private forestry out there now and now Gunns [Tasmania’s largest private 
timber and forestry company] has gone broke. Oh and that’s the Greenies 
[Australian slang for environmentalists] fault, bullshit it is, it’s bloody poor 
management on Gunns’ board just going, they thought that this managed 
investment was just a license to print money and away they went and they 
bought bloody walnut farms, and they just overspent to buggery and now we 
are all going to suffer. [They] had a large area of the farm leased out to 
Gunns well [they] are not getting bloody paid are they! I mean Tasmania is 
suffering from Gunns’ demise and suffering because of the forest industry 
having to; it’s got a really bad side I mean it’s been doing the wrong thing for 
the last, since white man got here really. They’ve got to make it sustainable 
(Climate Witness No 6MH, 2013). 
Similarly, the fishing industry was seen to be suffering as a result of government 
regulation. In the past there had been a number of boats fishing, crayfish and shark, 
operating out of the St Helens and Flinders Island, within Study Area 1. The number of 
fishing boats in the areas had declined in the past ten to twenty years, and one Climate 
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Witness felt that the government red tape, and the introduction of quotas, and permit 
systems was to blame for the decline in the industries: 
… the government can be blamed for that by changing the system. See once 
when you had an abalone licence, only you could dive. None of this leasing 
out, and crayfish was the same. If you didn’t put your pots in the water you 
couldn’t lease them out to anyone else (Climate Witness No 18JH, 2013). 
The result of this decline was fishermen who had significantly had their livelihood 
impacted on because of reduction in fish catches and in some cases were forced to 
abandon the industry and find work elsewhere, which resulted in a disconnection from 
place and impacted on their mental health.  
Individuals who were either growing their own vegetables of had family or friends that 
were also experienced the impacts of red tape. Some had tried to establish small 
market gardens with roadside stalls and were selling to the local independent grocery 
store and local businesses. These small enterprises inevitably stopped as a result of 
what was seen to be government red tape. One witness explained 
… somehow or another red tape always seems to come into it and they say oh it's 
too hard to I can't be bothered going through all that I will give it away and just 
have cattle. You know people come ... started a big market garden ... he used to 
send boxes and boxes out” eventually government red tape made it too hard and 
‘I just can't be bothered with it’ (Climate Witness No 10GB, 2013). 
The narrative of blame extended in some cases beyond big business and government to 
‘greenies’, a derogatory term used to describe environmental activists, which were seen 
a destroyers of industry. One Climate Witness explained the different perceptions that 
existed in the community and negative connotations associated with being called or 
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known as a ‘greenie’. She expressed her experience of having to refer to herself and 
others as conservationists or naturalists. A further Climate Witness illustrated the 
narrative of blame: 
What about this woman that was sitting up in the tree, what a joke, and [the 
Politician] said ‘Oh they purposively lit a fire about 10 miles away and she 
had to come down’ and propaganda and Bob Brown [ an Australian Politician 
and former Leader of the Australia Greens Political Party] he actually came 
out of America way back as a professional protester and his first job was to 
go down the Franklin River in Tasmania [Interviewer – I thought he was just a 
doctor] oh no, Doctor of trees [Interviewer – he is a Medical Doctor] ah well I 
don’t really know, I know he came out of America, that was his job to protest 
and the crook part about it is that they are flattening trees, beautiful trees up 
through South East Asia, that’s where the best timbers are coming out of that 
and nothing is said about that. That’s you know, there has got to be a 
balance (Climate Witness No 22DB, 2013). 
Uniformly Climate Witnesses, whether farmers, fishers, agriculturalist, or individuals 
were experiencing hardship with relation to government red tape and industry 
regulation, which was compounding difficulties they were already experiencing relating 
to shifting weather patterns which are resulting in changes in their relationship with 
nature including declining productivity and the need to reduce stock and in some areas 
modify farming processes The following chapter explains that many of those who 
contributed to the narrative of big business, red tape and government exhibited the 
typology of physical connection to nature. 
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5.4.2 The Narrative of Isolation and Loneliness 
The narrative of isolation and loneliness had four distinct components. The first 
component experienced by several Climate Witnesses was inequality in services 
between rural areas and city areas, and a lack of access to health and other services, 
and increased and disproportional costs associated with travel in order to access 
services. The narrative of isolation and loneliness was not confined to any one typology 
and was expressed by Climate Witnesses who were physically, emotionally and/or 
cognitively connected to nature. 
Several Climate Witnesses from each of the three Study Areas related their lived 
experiences of isolation and the challenges of accessing services. These difficulties 
associated with accessing health services were not knew to those living in rural areas 
and had changed very little over time. One Climate Witness, who had lived on a remote 
Island off the Coast of Flinders Island (Study Area 1) during the 1950s, told the story of 
her twelve year old brother who had been bitten by a snake and died, when they were 
children. There had been no air access to the Island and the family had to wait for the 
tide to come in so a boat could be floated to get him to a Bush Hospital at Whitemark 
on Flinders Island. This narrative is consistent with the modern day narrative of another 
Climate Witness, who elaborated on the difficulties she and many others still faced 
when it came to accessing health services saying, “… you know there is always health 
issues [referring to health services] and people whinge and complain about it” (Climate 
Witness No 15LH, 2013). The husband of this Climate Witness had an ‘iron overload’ 
disease and constantly had to have his blood checked. Every three months he would 
have to make a 300 kilometre round trip to have blood taken as there was “not the 
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facilities to do this [here] and he has to travel outside of town to have this procedure to 
stop the overload of iron in his system that would kill him” (Climate Witness No 15LH, 
2013). 
Despite these difficulties with accessing services Climate Witnesses recognised they 
were “lucky to be living here really” (Climate Witness No 22DB, 2013). They also 
understood that they were not alone in their experience, and recognised that that the 
situation would be the same in any country town: “go and live in another country town 
and that would be the same” (Climate Witness No 15LH, 2013). 
The second and third components were gendered in their expression. One experienced 
predominantly by men related to living and working on the farm. A Climate Witness 
who demonstrated attributes of physical and emotional typology shared his bachelor 
cousin’s experience and the difficulty for rural men on farms to find life partners, as a 
way of describing the impact of isolation on his family. He spoke of the isolation and 
loneliness experienced by bachelors on farms, which had ramifications for the social 
structure, livelihood and the viability of rural communities. Despite these hardships he 
recognised “there are happy bachelors out there. I'm sure that quite a lot of them are, 
but I know that there are some bloody unhappy ones too and I didn’t want to go there” 
(Climate Witness No 6MH, 2013). This Climate Witness made the difficult decision to 
leave the family farm and the community he had known all his life because he did not 
want to end up unhappy and lonely. 
The third component isolation of place was inter-twined with social marginalisation and 
social inequality. Isolation of place was also seen as an impediment to gender equality 
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with one participant relating her experience of when she first arrived in a remote town 
in Tasmania: 
The isolation has actually stunted people here and I mean mentally and 
that’s a horrible thing to say but it has ... I think eight years ago I was told by 
another female that women were still passing sandwiches through the 
window of the [name removed] they were not allowed into the door ... That’s 
just like ‘Hello’ [said with cynicism] now if it was me I would just have walked 
in there just to get the reaction [laughing] shocking, it’s scary (Climate 
Witness No 14KY, 2013). 
The fourth component of isolation and loneliness emerged as intentional isolation and 
loneliness. The action of purposively seeking isolation was viewed by one participant as 
a search for solace. This component of isolation and loneliness was present in Climate 
Witnesses who were primarily emotionally connected to nature. The Witness observed 
that often people in isolated communities were ‘running away from something’: 
… you know, they're looking for solace rather than necessary having lost it. 
They are looking for it and I'm not sure you can. I think once if you never had 
that connection and then you start thinking you know trying to find it, I don’t 
think you ever do. I think you had it and you lose it, it's how you reconcile the 
loss that allows you to keep going (Climate Witness No 8RH, 2013). 
Frequently isolation was experienced in conjunction with loneliness. Loneliness can be a 
product of isolation and both are recognised as contributors to poor health (Schwartz & 
Olds, 1997). Berry, Hogan, Owen, et al. (2011, p. 119S) in their work examining “how 
climate change and related factors may affect farmers’ mental health in Australia” 
found “systematic inequality in the on-farm conditions, number and range of farming-
related pressures, distribution of resources, and access to services” (Berry, Hogan, 
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Owen, et al., 2011, p. 137S). Similarly, Climate Witnesses in this study expressed their 
lack of access to services and described the frustration and difficulty it caused and how 
this lack of access due to isolation was taking its toll on their well-being. These 
narratives of isolation and loneliness had both positive and negative aspects for the 
Climate Witnesses. Some revelled in isolation and loneliness and others were 
challenged by it. Each of the three typologies of connectedness was represented in 
Climate Witnesses who contributed to the narrative of isolation and loneliness. 
5.4.3 The Narrative of Stoicism 
The narrative of stoicism was embedded in many of the interviews, particularly with 
those Climate Witnesses who were cognitively and physically connected to nature and 
living on the land. 
Both men and women in farming families spoke of the increasing pressures on farmers 
and the hardship they were enduring due to the increasing unpredictability of the 
weather, associated loss of farm income and the resultant running down of farming 
infrastructure and in turn experiencing the emotional strain. Women in farming families 
tended to be more observers and commentators on stoical behaviour in men. Women 
also spoke of their experiences with watching the stoicism in men commenting, “… and 
you know I can't see why they can't cry like we can, what's the difference?” (Climate 
Witness No 2RW, 2013), and the importance of men having avenues such as men’s 
sheds where they could express their emotions surreptitiously: 
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… that’s right they don’t feel like they are going along to talk about problems 
at home while they do something else, and talking about your issues is just a 
side line but because it comes up… (Climate Witness No 23MT, 2013). 
One male Climate Witness who exhibited both physical and emotional connection 
typologies spoke of the traditional stoical farmer stance and the stigma around mental 
health, which was playing out for men in the community; 
I [Climate Witness] don't know but I think men have a lot more trouble 
sharing emotional, whatever you want to call it, issues He recognised this in 
himself and others and commented on his way of dealing with it “... I mean, 
um I think you know, and probably a lot of other people do, I think I've got 
any of that sort of thing under control as long as I do certain things it's fine 
(Climate Witness No 6MH, 2013). 
This same Climate Witness further described and related his experience of the effects of 
changes he was observing in nature through a number of ways: 
… we’ve got wallaby issue knowing that he should be fencing, it will probably 
cost $100,000 and realising that he was … NOT going to go there (emphasis 
on Not) I mean, it’s not worth it at my time of life but also, you want to give 
yourself stress, [referring to stress at the potential for debt evident in his 
voice] you get a big debt, you know, I'm not going there because of perhaps 
my frailty or whatever, you know, [emotion evident in voice] is certainly 
contributing to me not going there (Climate Witness No 6MH, 2013). 
One Climate Witness spoke of the impacts of climate change and demonstrated his 
stoicism, and ‘battle’ to be able to feed stock “… a lot of farmers on the [Flinders] Island 
and it [weather and climate change] impacts them very hard”. She went on to explain 
the challenges of not having enough feed for stock, “This year they are really, really 
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battling for feed for their cows” (Climate Witness No 7BF, 2013). Another Climate 
Witness also commented that local farmers were suffering physical and financial 
hardships because of having to deal with lost productivity, due to unexpected changes 
in weather and the unpredictability and the effects of changes in the climate. 
Despite this hardship, farmers remained stoical; adjusting their farming practices to 
accommodate the changes they were experiencing. One explained that the variability of 
the weather was leading to changes on the land: “the rains really came too late and 
then when the rains came the grass couldn’t grow because it wasn’t warm enough for 
the grass to grow” (Climate Witness No 11HMAC, 2013). This in turn affected farmers 
who have had to respond by altering their farming practices and “have had to start 
feeding there, normally they feed them over the winter a bit but they have started to 
have to feed them a lot earlier” (Climate Witness No 11HMAC, 2013). One Climate 
Witness drew an analogy between male stoicism and the strength of pillars that under 
the right strain would collapse, commenting that “for whatever reason they have 
created it [their livelihoods and identity] on a pillar. Pillars are very rigid and when they 
go they go with a bang. It’s hard for them to accept their troubles (Climate Witness No 
6MH, 2013). 
Marginalisation and stereotyping of people were also experienced by Climate Witnesses 
as part of the parochial nature of living in rural environments. One Climate Witness, 
who exhibited both cognitive and emotional connection, related her experience of 
feeling constrained by the community and as a result not being able to outwardly be 
herself. She had moved to the area for employment and worked in natural resource 
management. She had a significant role in the management and conservation of nature. 
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There was a high number of men in the community who were relying primarily on 
mining, forestry and the aquaculture industry for work and who were very supportive of 
the industries. She was very concerned about the changes she was observing in nature 
and the weather and the damage to the environment from these activities. She 
explained that she had to hide her real self, as she would not be accepted into the 
community if she spoke out against the industries or in defence of nature. She has been 
advised to tell people she was a “… naturalist and a conservationist not a greenie, cause 
otherwise you will cop it” (Climate Witness No 14KY, 2013). She felt constrained by the 
communities she lived in and was unable to be herself: 
My husband took my Wilderness Society sticker off the back of my 4WD when 
he drove it. I said ‘our beliefs come from the heart, why are you bending to 
these’ … I said ‘why are you doing that?’ he said ‘Oh, we have got to fit in’ 
and I said ‘if they don’t like me, I don’t care; they don’t have to come to my 
front door’. Basically I just say to people, you know, I say to people if I cop it 
‘look we can’t exist without fresh air and clean water’ and that is what I am 
fighting for and everyone has a right to clean air and freshwater whether its 
plant animal or human. That is how I see it, it is not, it just seems so simple to 
me’ (Climate Witness No 14KY, 2013). 
Parochial attitudes were also expressed negatively in terms of human relationships. One 
participant relayed her experience of ‘the old school, born and bred’ man. She observed 
him holding onto old ways of thinking and behaviour that was deeply entrenched in the 
community “[if] I just say hello to you I must be interested in you that’s how so even 
being a female and it would be just being polite saying ‘oh hello it is a lovely day’ means 
that I want to jump in the sack with you”’ (Climate Witness No 14KY, 2013). 
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The narrative of stoicism were expressed by all typologies. However it was most 
prevalent in those physically connected to nature and living on the land. Stoicism as an 
attribute was also gendered in that it was more frequent in males that females. 
5.4.4 The Narrative of Old Times, Reference Points and Story Lines 
Old times, Reference Points and Story Line narratives play a role in legitimising our lives 
and giving them purpose and meaning through connecting them with the past and 
guiding behaviour into the future. Reference Points are points in time to which an 
individual pins a certain aspect of their lives or memory. Reference Points were used by 
several Climate Witnesses as the basis from which comparison were made about 
nature, climate and weather from the past to the present. Each of the typologies was 
represented in Climate Witnesses who contributed to the narrative old times, reference 
points and story lines. 
One Climate Witness shared his childhood memories of his father going out to a sea 
mount [an underwater mountain] off the East Coast of Tasmania, fishing for trevalla, 
demonstrating his emotional connection to place through story lines. His father would 
always return with fish. More recently, some thirty plus years since these childhood 
memories were formed, his father would go fishing knowing that “at this time of year 
there will be trevalla on that sea mount” only to return with no trevalla: 
He comes back, ‘you know, it’s so strange, it was the right tide it was the 
right wind, everything was, there was nothing there’, and then he’ll go out 
there at the time of the year where there there's nothing historically in his 
knowledge base that would say this would be a good time to go fishing and 
he goes out and finds them everywhere and he comes back and goes ‘I just 
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can't fathom this anymore, it just doesn't make any sense’ (Climate Witness 
No 8RH, 2013). 
This Climate Witness also had attributes of physical connection which he expressed 
through his physical connection to place and his early experiences were deeply 
embedded in the stories he told about himself and became a measure for how things 
were changing: 
I’m sixth generation East Coast boy it would be fair to say. I come from a 
fishing family, fishing and farming family, um who have had a really strong 
connection to the north-east of Tasmania for 170 years. Yeah, I mean 
growing up I was immersed in the ocean, diving, swimming, surfing, sailing, 
and fishing (Climate Witness No 8RH, 2013). 
The same Climate Witness also shared his childhood memories of the water and surfing 
and a deep connection to nature including how his physical connection to nature 
shaped and pervaded memories of childhood and adolescence. 
In later years, the Climate Witness left the area of his childhood and young adult life 
only to return as his connection to nature and place and the community where he spent 
his earlier life was strong. He was drawn back to the place of his childhood: 
I came back to [location removed] again and decided to as the sixth 
generation [location removed] boy that I really needed to put more effort 
back into my community. They have given me so much (Climate Witness No 
8RH, 2013). 
The narrative of story lines and reference points was also present in the experience of 
changing weather and climate. These story lines encompassed past-lived experiences of 
the Climate Witnesses and also the experience of past generations that had been 
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passed on. One example was a Climate Witness relaying stories of being able to “row 
over the paddocks because it was so wet and there was dairy farms but you couldn’t 
have dairy now because it’s much too dry for dairy farms” (Climate Witness No 
19AMAC, 2013). Other Climate Witnesses also reflected on what the seasons were like 
in the past: 
… you see we’ve been here for over 30 years and, what I don't want to jump 
to the conclusion is that there is a big change there now just because we've 
had a dry seasonal or whatever and we've had a dry season not very long 
ago they seem to be getting closer together are they? Is it just natural things 
that happen, you know so yeah (Climate Witness No 6MH, 2013). 
Storylines from elders who were cognitively connected within the community provided 
reference points for future generations as to how the natural environment had been in 
the past. In some cases the stories that the elders told became stories about emotional 
connection and were used to paint a picture of what the natural environment looked 
like in the past. These stories were used as the basis for improving the natural 
environment and the species diversity: 
… back in the granddads day there were platypus and they went away for a 
while and now they are back because I have planted these trees and I have 
cleaned up the dairy effluent and the river is running clean again so yeah 
there is a pride yeah (Climate Witness No 17DS, 2013). 
Log books, which had been kept by one cognitively connected Climate Witness for over 
fifty years, formed part of the old stories past down to the next generation. These log 
books, and the stories that surrounded them and were told of them, acted as reference 
points upon which to based current observations of climate change. On one occasion a 
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Climate Witness referred back to the weather of 1983. Another Climate Witness spoke 
of changes that she had observed and recorded on her own charts, and she was 
beginning to question if the changes that she was recording were natural or climate 
induced: 
I actually keep a rain chart so it would be better to look at that because I look 
at last year and the year before is heavier and the same the year before was 
really heavy and that could be in periods where it shouldn't be raining types 
of things that would have been handy to bring that over (Climate Witness No 
1MCB, 2013). 
Anchor points or reference points were expressed in a positive light if they had 
remained the same over the years. They bought with them a sense of knowing that the 
world was in order. However they were also expressed in a negative way as loss. For 
one Climate Witness, the disappearance of the fishing boats from the harbour was 
symbolic of her ageing and the slipping away of her childhood anchor points: 
… we always used to come to the Island and stay at Killiecrankie when I was 
young and um, you notice how much that has changed, you know when we 
first started coming here there was twelve fishing boats in the bay and now 
there is one fishing boat (Climate Witness No 13AC, 2013). 
Pervading many of the experiences of Climate Witnesses’ stories of the old time, 
reference and anchor points was a sense of loss of something: 
I know that I've lost that anchor point; you know my hometown of St Helens 
now looks like an American mall. You know, it used to be tree-lined, shaded. 
Look [takes a deep breath and sighs], it doesn't make me sad. It's just a sense 
of loss, in some respects that those memories that you’ve had growing up, of 
what was, I guess it’s like your anchor point of what the world should be like 
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is, has changed, it's just not like that anymore (Climate Witness No 8RH, 
2013). 
The narratives of old times, reference points and story lines reveal the importance of 
place and memories in how Climate Witnesses see the world around them. Reference 
points define what is ‘held to be true’ and provide a sense of security as to what the 
future is likely to be. The loss of reference points and changes experienced were 
affecting the Climate Witnesses and many were experiencing a sense of loss. 
On the surface, many of these changes may appear as facile to the outside observer. 
Conversely, for those experiencing them, they are creeping and insidious and evoke a 
range of ‘real’ emotions and were attributes of emotional connection. These include, “a 
sense of loss, in some respects that those memories that you’ve had growing up, of 
what was, I guess it’s like your anchor point of what the world should be like, has 
changed, it's just not like that anymore” (Climate Witness No 8RH, 2013) and, a deep 
sense of anger: “yeah so it does affect me and I get angry” (Climate Witness No 22DB, 
2013). For others it was highly stressful and they spoke of “rural suicides and things like 
that” and “how the stress of um, uncertainty about the seasons and uncertainty about 
the prices of cattle which have been going zzz [indicting downwards] um, these things 
are quite stressful” (Climate Witness No 11HMAC, 2013). 
Many of the Climate Witnesses who contributed to this narrative displayed the 
emotional connection to nature typology through their expression of their sense of 
sadness and loss of nature whilst others expressed cognitive connection through their 
long-term record keeping of weather data. As indicated above, those displaying the 
 Chapter 5: Climate Witnessing in Rural Tasmania  223 | P a g e  
 
physical connection typology also contributed to the narrative of old times, reference 
points and story lines. 
5.4.5 The Narrative of Solastalgia 
Solastalgia describes “pain and sickness caused by the loss of, or inability to derive 
solace from, the present state of one’s home environment” (Albrecht, 2006, p. 35.). 
Climate Witnesses in each of the Study Areas spoke of the changes that they were 
observing in weather and climate over time and simultaneously the changes that they 
had observed in nature. They also spoke of the impact of those changes on their health 
and well-being. The Climate Witnesses’ expressed the narrative of solastalgia with 
various emphases on how they were being affected. Climate Witnesses emotionally 
connected also expressed fear, anxiety, stress grief, sadness, loss and anger. Those 
physically connected expressed loss with regard to their livelihoods and the resulting 
depression and suicides. The narrative of solastalgia was not present in those 
cognitively connected; while it was evident in those who had attributes of emotional, 
physical and cognitive connection. 
In this study, the expression of grief and loss was frequently and strongly expressed by 
Climate Witnesses. This loss was based on changes that were experienced in nature, 
weather and climate and shifting reference points and changes to their sense of place. 
These feelings were accompanied by powerlessness and a sense that the changes that 
were being experienced were outside of the control of the individual. Climate Witnesses 
were experiencing chronic distress about these changes in nature and a loss of a sense 
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of place “I just can't fathom this anymore, it just doesn't make any sense” (Climate 
Witness No 8RH, 2013). 
Climate Witnesses described their experiences of stress and worry about the damage 
that had been done to the world and the destruction of the environment. One Climate 
Witness recognised how “extraordinarily depressing” this destruction was particularly, 
and that if you allowed yourself to dwell on it for too long and allowed it to engulf you 
“a person can get very depressed over this” (Climate Witness No 1MCB, 2013). Another 
Climate Witness suggested climate change was having a significant impact on weather 
and this was making it more difficult for farmers to predict, based on past experiences 
what the weather was going to do. He commented that farmers were “actually making 
their own health unhealthy, mentally and stuff, doing their heads in” (Climate Witness 
No 18JH, 2013 ) because of their failure to read the weather and changes and manage 
their farms accordingly, by reducing investment and stock in difficult times of drought. 
Several Climate Witnesses spoke with great emotion in their voices, shedding tears as 
they expressed their powerlessness to do anything about the financial difficulties they 
were facing as a result of changes in weather and climate: 
… you know they don’t do it to themselves it just happens to them so all right 
... Michael is 80 and Matthew is probably in his late forties. They are going 
down and they know it. Matthew is depressed, has been for years, just 
recently I don’t know if he is actually on medication for the depression but he 
seems to have lifted his spirits and yet it’s all bloody crunching around his 
head (Climate Witness No 6MH, 2013). 
 Chapter 5: Climate Witnessing in Rural Tasmania  225 | P a g e  
 
Climate Witnesses experienced a degree of despondency and powerlessness when 
relating their experiences of climate change. For some, it was difficult for them to find 
the words to express their experiences and for others they frequently sat in reflection 
and sighed. Often their words were fraught with uncertainly and confusion: 
… he [was] talking about climate change … and I don’t know how he put it, 
but my words are going to be, what the world is facing! … I’m being paranoid 
about it, you know I don’t know if I’m right. I just think that the human race is 
in deep shit. It has maybe a little window to pull us back from the brink … I 
hope we can, people you know, say science will pull us out but bloody you 
know bloody science has put us in it and I don’t know if science can pull us 
out. I don’t think science can pull us out. We have to just change our lifestyle 
(Climate Witness No 6MH, 2013). 
Farmers spoke of being “a bit despondent with the price of their cattle” and how they 
have “had to borrow more to buy hay to feedstock” because the rains had come at the 
wrong time and they hadn’t been able to cut hay (Climate Witness No 11HMAC, 2013). 
Back yard fruit and vegetable growers were also experiencing distress: 
… it's like really sad for me if there is a year where people say oh, there are 
not many apricots or peaches … that is distressing because it's what you eat 
… one of my friends, ah who has you know she likes growing her own fruit 
and stuff um, she wants to be relatively self-sufficient so, that's really hard 
because she doesn't like having to go and buy things and also because you 
put sort of, you have a sort of emotional investment in what you're growing 
or producing so if something happens and it gets ridiculously unseasonably 
hot or it is too wet or something and she loses all her, um fruit, or her 
chickens die, which also is another thing I mean that’s sort of quite 
devastating because you sort of can’t do anything about it you've done your 
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best but given what's happening in the environment that wouldn't have 
happened to her a few years ago (Climate Witness No 4SLB, 2013) 
Perhaps the most distressing part of the loss of solace and the changes that were 
experienced by Climate Witnesses was the disillusionment and hopelessness they felt in 
being able to do something to Change. One Climate Witness expressed his inability to go 
into cities and the built environment for more than a couple of days as it “physically just 
completely stresses” him. He went on to note: 
Everything you look at, you just go we haven't got a hope in hell, we can't do 
anything about it it's just too, because nothing that I do here and I know 
you're going a completely disagree with this, but nothing that I do here will 
make a scrap of difference in the trajectory we’re on until we get those big 
issues sorted out (Climate Witness No 8RH, 2013). 
Climate Witnesses were experiencing a sense of loss at changes that they were 
undergoing and felt a sense of relief at being given the opportunity to share their stories 
of these experiences: 
… it is more socially acceptable to talk about this, to share it because it isn't 
particularly socially acceptable to sit at the dinner party and talk about 
mental issues and it sort of goes down like a lead balloon and that's why for 
me [at this point the Climate Witness broke down and cried, experiencing a 
sense of relief at being able to share his experience] I think you can get things 
a bit straight if they are whirling around in your head and you actually 
[express them], it might change it a bit. Thank you, it has been cathartic here 
today; talking to you; thank you (Climate Witness No 6MH, 2013). 
Climate Witnesses emotionally connected to nature frequently exhibited this sense of 
loss, despondency and powerlessness; however, it was also exhibited by Climate 
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Witnesses who exhibited physical connection. For those emotionally connected it was 
bound in memories of the past, relating to how nature had been in the past and what 
made it healthy. For physically connected Climate Witnesses it was bound in a sense of 
loss because the changes had impinged on physical activities, such as surf breaks and 
fishing for certain species of fish at particular times of the year. For both, the changes 
they were experiencing in nature, climate and weather pervaded their lived experiences 
and manifested for them as solastalgia. 
5.4.6 The Narrative of Family and Community 
The narrative of family and community was strongly embedded in the Climate Witness 
transcripts. Strong connection to family and community helped with dealing with the 
hardships of living on the land and responding to the challenges of shifting weather 
patterns and climate change. Connection to community was concerned with how 
people talk about their place in their community and in some ways their standing in the 
community. Connection to community and family was expressed by all typologies and 
most strongly by those of the physical and emotional typology. Many Climate Witnesses 
spoke of their historical roots within their community, and tended to quantify their 
community connectedness based on the number of years or generations they had been 
a part of it: 
I came back to [name of community removed] again and decided to as the 
sixth generation [name removed] boy that I really needed to put more effort 
back into my community. They have given me so much for so long (Climate 
Witness No 8RH, 2013). 
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A number of witnesses spoke about ‘newcomers’ into their community, and how they 
are received into the community, how they can be integrated into and become involved 
with the community. Newcomers into the community want to engage, help and 
integrate into it. Newcomers are not able to directly jump in and get things done 
“people don’t like somebody coming in, strangers from out of town” (Climate Witness 
No 15LH, 2013). They need to be mindful of the community into which they have come 
and “put some feelers out” (Climate Witness No 15LH, 2013). Newcomers come into the 
community with fresh eyes and see what needs to be done and genuinely wish to help” 
(Climate Witness No 15LH, 2013). 
A further aspect of community connection was expressed through acknowledgement of 
others, even if they were unknown to the participant. Several commented on sharing a 
connection through acknowledgment of others whilst out on the road in rural areas: 
We drive along the road and people are waving to us everywhere despite not 
knowing who they are. That’s one thing that I like about Tasmania when we 
came down here it was like living in, say New South Wales where we were 30 
or 40 years ago out in the country, a real friendly relaxed atmosphere 
(Climate Witness No 3AW, 2013). 
Community connectedness and a sense of community was experienced through active 
participation in community groups, such as church groups, men’s groups, the Country 
Women’s Association (CWA), Environmental Groups, Sporting Clubs, dance groups, and 
games groups and activities and the activates and opportunity for connectedness that 
they provided. One male Climate Witnesses made a comment in reference to the 
‘Secret Men’s Business’ group that he belonged to: 
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I think it is very, very good I mean we are not trying to get away from the 
ladies or anything like that ... we go to new places we have never seen before 
as I said and it’s really wonderful ... It doesn’t cost you anything to join. The 
only cost you have got is the bus on the day and a can of beer that you might 
have. The bus driver has got to buy those from the pub so it is only fair we 
gotta pay for a can. But you hear some wonderful yarns [laughs] Yes, 
[laughing at the thought] (Climate Witness No 9AW, 2013). 
A further witness spoke of a group that she and her husband belonged to which would 
regularly go on bus trips: 
… it's lovely that people actually recognise that this bus and people getting 
together is so beneficial ... they have the ball just getting out and doing 
something ,seeing somewhere else, seeing the rest of the world and talking 
(Climate Witness No 2RW, 2013). 
Many of these provided opportunities to connect with community and share emotional 
experiences. One Climate Witnesses beautifully demonstrated the importance of the 
relationships, both between people and between people and nature: “I just keep on 
saying just go and look at your herb garden and keep in touch with the people or 
likeminded people and that gives you the strength to go on because there are very 
important issues too” (Climate Witness No 1MCB, 2013). This Climate Witness, who was 
emotionally connected to nature, recognised the health benefits of spending time in 
nature and being part of a community of likeminded people. 
Community and family were considered important in mediating the impacts of the 
hardship that was experienced by Climate Witnesses physically connected to nature 
through agriculture. This was particularly apparent in men who were farming and facing 
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the impacts of a changing climate with declining productivity and the unpredictability of 
weather along with economic challenges: “I’m going through it to and the sharing what 
would they say ‘A trouble shared is a trouble halved’ I don’t know but it’s certainly good 
to talk about it, it’s good to talk to you about it” (Climate Witness No 6MH, 2013). 
A sense of community was also experienced through the ‘sharing of fruit’ and other 
produce from the garden: “they have a big garden and in the summer all the stuff that 
they can't use they put in the box and they have an honesty tin and people, you often 
go past and see people stopped there I stopped there” (Climate Witness No 10GB, 
2013). Another participant shared her experience of summer on the island and the 
abundance of produce being given away. She related a story of summer being the “only 
time you lock your car here is when the zucchinis are ripe. When the zucchinis are ripe 
you lock your car because someone will put a bag in” (Climate Witness No 7BF, 2013). 
Disconnection from, and the breakdown of, family and community was also recognised 
by several Climate Witnesses as in part caused by the financial stresses of living in rural 
and remote areas. This was mostly the case in farming communities. A Climate Witness 
explained how good it had been in the past: 
… cause you know it wasn’t just a man and his wife and two kids, sometimes 
five kids so all of those farms had kids and the school was great I mean when 
I was going to school it ended in grade nine (Climate Witness No 10GB, 2013 
(Climate Witness No 10GB, 2013). 
She went on to further explain that now children left the area to go to colleges and do 
Grades 10, 11 and 12 and maybe continue on to University. Many did not return to the 
rural and remote areas, as there was no work for them to come back to. As a result the 
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population in the area began to shift to older middle-aged people and there were fewer 
and fewer young people. Eventually the farms were seen to be: 
… swallowed up by one buyer like [name removed]. There might be five farms 
now to [name removed] whereas all of those farms would have had a family 
on them. Um, [name removed] and [name removed] have just bought more 
so you know that trend now, those small farms are too small and they are 
buying more and more to make it viable (Climate Witness No 10GB, 2013). 
However, changes in weather and climate and associated impacts such as drought, 
having to de-stock, and loss of farm income frequently led to the breakdown of family 
structures and community cohesion. Climate Witnesses acknowledged the value of 
friendships in ‘keeping it all together’ when confronted by hardship. Family friends and 
community were often called upon for support. One Climate Witness related his 
experience of a friend in need: 
[David] came round, I think he came around to talk to me about, share with 
me, if you like, selling, he said ‘well I have got to do something, I’m going to 
have to sell cattle or whatever, it wasn’t necessary financial this was food, 
you know, he hasn’t got enough to feed them ... I said well guess what, David 
I’m doing that, I’ve got to (Climate Witness No 6MH, 2013). 
The typologies of emotional and physical connection were most prevalent in the family 
and community narrative. Family and community played an important part in mediating 
the impacts of a changing climate in the study group. A sense of connectedness to 
community prevailed in many of the Climate Witnesses. Conversely, some Climate 
Witnesses experienced isolation within the community because of differences in beliefs 
and attitudes and the parochial nature of some communities. 
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5.4.7 The Narrative of Farmers and Fishers 
Farmers and fishers predominantly reflected the physical typology of connectedness as 
they spent much of their time out of doors in contact with nature on and around the 
farm or at sea. Attributes described by farmers of their physical connection 
encompassed working with the land growing crops, producing hay, and raising livestock, 
physically engaging with nature. Farmers and fishers spoke of their interactions with the 
natural environment and their observations of nature, climate and weather and changes 
they had observed. 
Many farmers had an intimate knowledge of the land they were on and over the years 
had developed knowledge about patterns and processes of weather, climate and 
production. They understood the changing nature of the farming and remained 
physically connected to the land despite the activities that physically connected them 
changing over the seasons and the years. One Climate Witness described his physical 
connection through cutting hay explaining that the activity of cutting hay was highly 
dependent on rain fall and the work would change from year to year dependent on the 
weather, “up until last year we did contracting hay cutting and we still contracting 
seeding and all that sort of thing” (Climate Witness No 9AW, 2013). 
Several Climate Witnesses who were farmers spoke in detail of their experiences on the 
farm. They relayed their growing anxiety about the changes in weather, including the 
increasing frequency of acute weather events: “people were a bit despondent ... people 
had to borrow more to buy hay and feedstock so the money side of that I think would 
probably worried them” (Climate Witness No 10GB, 2013). Others were despairing of 
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the hardships that had impacted on their family’s livelihood, leaving them short of feed 
for their cattle because they had been unable to cut hay heading into the colder 
months: 
… we had a bad spring we didn't have any rain and it did limit our hay were 
probably a couple hundred bales down but you've just got to get on top of 
that you know (Climate Witness No 22DB, 2013). 
The increasingly unpredictable and variability of weather and climate was leading to 
changes in plant growth and farmers were adapting by planting more tolerant species to 
cope with the changes: 
I’m a farmer so we are always thinking what, is the climate changing and you 
think it probably is. You know this year is a good example very dry and we’ve 
had a bit of rain but sub-soil moisture is very low and it’s taken to, well, mid-
July before some of the dams are staring to fill and so if it starts to get warm 
again in Sep which you would expect, how soon is it going to be before all the 
moisture is gone again and we’re back in a drought situation? Have we got 
another El Niño, have we not? We just don’t know, so on a personal level we 
are trying to put in more tolerant species into cultivation to cope with that 
(Climate Witness No 11HMAC, 2013). 
One farmer told of his experience and the experiences of other farmers on properties in 
the region that were suffering financial difficulties because of changes in weather that 
had led to loss of farm income. These financial difficulties were exacerbated because 
Gunns Limited, a major forestry company in Tasmania, collapsed. He explained how a 
number of farmers were being significantly impacted through loss of income because of 
the collapse, as many of them had leased parts of their farmland under government 
incentives for farm forestry: 
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They had a large area of the farm leased out to Gunns [a large forestry and 
timber company]. Well they are not getting bloody paid are they! I mean and 
that just dinted their financial planning, just swept it off the table (Climate 
Witness No 6MH, 2013). 
Farmers recognised the hardship that they were experiencing and drew parallels 
between their experiences and changes in weather and climate. There was still some 
uncertainty about attributing those hardships fully to climate change and a ‘wait and 
see what happens attitude’. One Climate Witness said: 
I don’t know, climate … I talk about it a bit to my son and he has a different 
idea … there is a precipice that we are heading for and I have been trying to 
not lock myself into this negative decline … We’ll worry about the climate 
change as it happens. Worrying about it before it happens is actually a 
useless thing to do (Climate Witness No 6MH, 2013). 
Fishermen working at sea were also physically connected to nature through their work. 
Their experiences of physical connection with the sea were described with a sense of 
adventure, excitement and awe: 
“When I used to work on the west coast I thought I’d like to go around Cape 
Horn one time just to see how rough it gets cause Jesus I have seen it rough 
around the west coast, unbelievable like you are getting up on top of waves 
and you are almost looking down on the land” (Climate Witness No 18JH, 
2013). 
One Climate Witness related his father’s stories of changes in water temperatures in the 
marine environment. He also highlighted the potential threat to the fishing industry 
from increasing water temperatures reporting: 
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… when you look at that, the virus that the abalone has, that’s completely 
related to climate change. It’s been in Victorian and South Australian waters 
for 30 or 40 years probably, but the temperature of our water never allowed 
it to move south, and this is my Dad’s observation anyway, he firmly believes 
that if the water keeps warming up there won't be an abalone industry in 
Tasmania in 10 years’ time (Climate Witness No 8RH, 2013). 
Climate Witnesses were also experiencing and observing changes in the highs and lows 
of the tides, which in some cases were being attributed to climate change and sea level 
rise: “… we are having climate change and sea level rise. It rises a little bit more on the 
king tide and it will be a bit higher” (Climate Witness No 1MCB, 2013). 
Another Climate Witness was also experiencing changes in sand movements in and 
around the bays where he lived observing that boats would now touch the bottom as 
they navigated their way out of the bay: 
… watching the siltation in the bay become really obvious ... you used to be 
able to put boats through even if they drew 4 maybe 5 meters [sic]. All of a 
sudden you were bouncing off the bottom if you drew three meters [sic] … it 
was a really obvious change especially within the Georges Bay area, the 
siltation, it was moving down the system into that bay” (Climate Witness No 
8RH, 2013). 
Another Climate Witness from a different study area also commented on his 
observations of changes in sand accumulation: “observing the changing patterns of sand 
accumulation or loss at the beach, the height of driftwood that has been deposited at 
high tide” (Climate Witness No 16NT, 2013). 
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Not only were Climate Witnessing observing changes in sand movement and sediments 
around bays and estuaries, they were also observing changes in the distribution of sea 
life attributing the changes in nature to climate change. 
Some Climate Witnesses questioned the relationship between their experiences of 
weather and climate and observed changes in nature. They considered the possibility 
that once infrequent weather events (referring to heavy rain or strong wind events) 
were symptomatic of a bigger climate change picture. Several went as far as suggesting 
that the climate was changing. 
Climate Witnesses gave varying accounts of observations and experiences that they 
attributed to climate change which included: “intense rainfall events overflowing the 
gutters, flooding house and completely submerging gardens to the extent that the 
lettuces looked like seaweed floating around in the current (Climate Witness No 16NT, 
2013). 
This was evidenced by decadal and longer changes that had been observed in weather 
and the recent drought and extreme bushfires that had been experienced during the 
previous three years. 
One Climate Witness related a conversation he had had with an eighty year old 
neighbour, who was a farmer. Prior to 2013 the neighbour had expressed that climate 
change was “rubbish”; however, having endured the drought and bushfires of the 
previous couple of years the Climate Witness had commented his neighbour was: 
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… coming around, [Interviewee chuckles] he can see it, I mean blind Freddie 
can see it out there now, if they can’t then they really are blind (Climate 
Witness No 6MH, 2013). 
These experienced of extreme weather were being linked to climate change with some 
caution with a number of climate witnesses recognising the value of scientific 
monitoring as an important as a way of affirming anecdotal observations of climate 
change: 
Obviously this is hard to attribute such infrequent events to climate change 
‘per se’, and in some ways underscores the importance of good scientific 
monitoring to complement perceived changes (Climate Witness No 16NT, 
2013). 
Others spoke of their concerns regarding global warming and climate change. These 
Climate Witnesses felt that changes in the weather that they were observing and in 
many cases recording related directly to climate change: 
I actually keep a rain chart so it would be better to look at that because I look 
at last year and the year before is heavier and the same the year before was 
really heavy and that could be in periods where it shouldn't be raining types 
of things that would have been handy to bring that over (Climate Witness No 
1MCB, 2013) 
Another Climate Witness, despite his uncertainly, commented that his experience of 
consecutive droughts led him to believe that climate change was happening: 
… two very nasty droughts, and this summer has been a humdinger, um I 
can't really say because I have no comparison if I make it general to 
Tasmania I would say is that we are having climate change and sea level rise 
(Climate Witness No 6MH, 2013). 
 Chapter 5: Climate Witnessing in Rural Tasmania  238 | P a g e  
 
The farmers’ and fishers’ narrative was expressed primarily by Climate Witnesses who 
were physically connected to nature as they spent much of their time in nature in 
pursuit of their livelihoods. Farmers and fishers were also cognitively connected to 
nature with several of them observing, monitoring and recording weather and climate. 
Emotional connection was also expressed through a sense of loss and suffering for the 
animals on their farms that were in some cases starving because of a lack of food. There 
were also elements of the narrative solastalgia within the farmer and fisher narrative. 
5.5 Chapter Summary 
This chapter commenced with an introduction to the Climate Witnesses and a 
description of how they experienced changes in nature, weather and climate. A 
comparison was made between the lived experiences and observations of Climate 
Witnesses and the scientific data available for the three Study Areas. Climate Witnesses 
were experiencing and observing changes in nature, which they attributed to changes in 
weather and climate change. These changes in weather included increased heat and 
cold, increases in frosts, changes in the coming and going of the seasons, changes in 
heights of tides and the deposition of sand on beaches. Climate Witnesses also 
experienced increasing rainfall which although less frequent in individual events 
occurred with greater intensity and caused flooding. Several Climate Witnesses raised 
concerns about the increasing intensity of winds and their unpredictability and the 
threat of bushfires. Collectively, the narratives have provided evidence in support of the 
ACR-CRC and BOM data. 
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The seven narratives that were evident from the transcripts, including big business and 
government, isolation and loneliness, stoicism, old times, reference points and story 
lines, solastalgia, family and community, and farmers and fishers are discussed.  
Interwoven throughout the narratives were the typologies of connection, with some 
narratives dominated by one or two typologies, and others including all three 
typologies. Just as typologies were not necessarily discrete to Climate Witnesses or the 
narratives, multiple narratives were being expressed by some of the Climate Witnesses. 
Climate Witnesses told stories of their experiences of living in a changing climate and 
the impact it has had on their livelihoods, communities and health. There was evidence 
of ‘creeping solastalgia’ as a phenomenon of living in an environment where subtle, 
insipid and creeping damage to nature is impacting on health. 
The next chapter provides a discussion of the Climate Witnesses in relation to the 
typologies of connectedness. It discusses the analysis of the interview transcripts, which 
revealed meetings of the empirical evidence of change with Climate Witnesses reported 
observation of weather and climate. The chapter concludes with illustrations of the 
Climate Witnesses, analysed through the lens of the typologies of connectedness. 
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Chapter 6: The Lived Experience of Connectedness to Nature, 
Weather, Climate and Health in Rural Tasmania 
6.1 Introduction 
This chapter addresses two research questions. The first, how is connectedness to nature 
experienced?, is addressed by describing the Climate Witnesses who participated in this 
study by the three typologies; cognitive, physical and emotional connectedness. 
In line with the phenomenological methodology of this study, the chapter also addresses a 
second research questions: ‘What are Climate Witnesses observations of changes in 
nature?’ and ‘how do Climate Witnesses experience weather and climate change?’ by 
exploring the lived experience of changes in nature, health and climate through the stories 
and narratives of the Climate Witnesses. These experiences are then further discussed in 
light of the evidence of change presented by the Antarctic Climate and Ecosystems 
Cooperative Research Centre and the Bureau of Meteorology. 
Finally, the lived experience of connectedness to nature, climate, weather and health are 
examined and discussed through the lens of the typologies. This discussion provides a 
comprehensive and more nuanced understanding of the relationship between 
connectedness to nature, climate state and trait anxiety, and health and wellbeing. 
6.2 Exploring Typologies of Connectedness 
The interview transcripts were analysed using the three typologies of connectedness; 
cognitive, physical and emotional, which, were derived from Kellert and Wilson (1993) and 
Kellert (1993a) who developed the biophilia hypothesis, which they based on fundamental 
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human aspects and the seemingly biological basis for respecting and connecting with the 
natural world. 
These three typologies of connectedness were explored through the lived experiences of 
the climate witnesses using the concepts: connection to nature, climate and weather 
observations and health. Each of the typologies was exemplified across the twenty-three 
transcripts. They were evident in the way in which the participants connected with nature, 
observed and experienced weather and climate and how these experiences impacted on 
their health and well-being (Kellert, 2002). 
The physical typology describes Climate Witnesses with attributes of engaging with nature 
in a physical way. These Climate Witnesses derived physical benefit from nature in the 
material sense. Climate Witnesses who exhibited this typology tended to be involved in 
working on or with the land, such as farmers and fishers. This typology reflected aspects of 
Kellert’s utilitarian values of deriving value from the physical and biological properties of 
plants and animals (Kellert, 1993a). 
The emotional typology describes Climate Witnesses who aligned with Kellert’s naturalist, 
aesthetic and symbolic values (Kellert, 1993a, p. 44). He described aesthetic values as an 
emotional response to the “physical appeal and beauty of the natural world” (Kellert, 
1993a, p. 49) and symbolic as “human use of nature as a means of facilitating 
communication and thought” (Kellert, 1993a, p. 51). 
The cognitive typology describes Climate Witnesses who reflected aspects of Kellert’s 
scientific values and ”the urge for precise study and systematic inquiry of the natural world 
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and the related belief that nature can be understood through empirical study” (Kellert, 
1993a, p. 47). Perrin and Benassi (2009) and Nisbet and Gick (2008) described Kellert’s 
values as cognitive connection experienced as the study of nature. Climate Witnesses who 
kept records of weather and climate typically fell into this typology, as did Climate 
Witnesses who were engaged in the study of nature, for example, rivers. 
A summary of the numbers of Climate Witnesses from each of the study areas and the 
typologies that they exhibited is provided in Table 19. Six of the 23 Climate Witnesses 
expressed aspects of multiple typologies. There were marked differences in Climate 
Witnesses from each of the three Study Areas in the typologies that they exhibited. 
 STUDY AREA  
 One  Two  Three  All 
Areas  
TY
P
O
LO
G
Y
 
Physical 8 (58%) 1 (25%) 0 (0%) 9 (39%) 
Emotional 2 (14%) 0 (0%) 3 (60%) 5 (22%) 
Cognitive 2 (14%) 1 (25%) 0 (0%) 3 (13%) 
Multiple 
Typologies 
2 (14%) Physical & 
Emotional 
1 (25%) Physical & 
Emotional 
1 (25%) Physical, 
Emotional & Cognitive 
1 (20%) Physical & 
Cognitive 
1 (20%) Physical & 
Emotional 
6 (26%) 
 Total 14 (100%) 4 (100%) 5 (100%) 23 
(100%) 
Table 19: Summary of the Typologies of the Climate Witness 
Of note is that physical connectedness was expressed in over a third of all participants (nine 
participants, 39%) and that (six, 26%) Climate Witnesses exhibited aspects of multiple 
typologies. Cognitive connection was the least represented typology across all study areas. 
Emotional connectedness was expressed by five Climate Witnesses (22%) and Cognitive 
connectedness, the least prevalent typology, was expressed in three Climate Witnesses 
(13%). Eight Climate Witnesses in Study Area One expressed physical connection. 
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In Study Area 3 there were no Climate Witnesses who exclusively exhibited physical or 
emotional connection. In Study Area 2 no participants exclusively exhibited emotional 
connection. Six participants expressed multiple typologies. All six who expressed multiple 
typologies expressed physical connectedness in combination with either or both, emotional 
and cognitive connection. Five of the nine Climate Witnesses who expressed physical 
connectedness also expressed emotional connectedness and a further two expressed 
physical connectedness combined with cognitive connection. Only one participant 
expressed components of all three of physical, emotional and cognitive connections. 
Emotional connection was expressed by five Climate Witnesses; two in Study Area 1 and 
three from Study Area 3. In Study Area 2, one participant expressed emotional connection in 
conjunction with physical connection and a further one witness expressed physical, 
emotional and cognitive connection. 
Only three of all Climate Witnesses’ expressed cognitive cognition. In Study Area 1, two of 
Climate Witnesses expressed cognitive connection and in Study Area 2 only one expressed 
cognitive connection. In Study Area 3 there was one participant who expressed both 
cognitive and physical connection. 
The fact that six Climate Witnesses’ expressed multiple typologies highlighted that 
typologies are not always discrete in their presentation. Of particular interest was that those 
physically connected to nature came from areas with a strong agricultural focus and were 
primarily farmers or fishers. 
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In order to assist with understanding the typologies of connection as applied in this research 
the following section provides a detailed description of the experiences of connection, 
nature, weather and climate and health through the lens of the typologies of connection. 
This is followed by a discussion on the meeting of empirical data and Climate Witnesses’ 
observations and experiences of weather and climate. The chapter concludes with a 
discussion on the Climate Witnesses’ experiences of changes to their health and well-being. 
Quotes from the Climate Witness interviews are used to illustrate the lived experiences of 
the Climate Witnesses. 
6.3 Experiencing Connection, Nature, Weather, Climate and Health 
This section explores the way in which the three typologies of connectedness were 
represented and experienced by the Climate Witnesses. Each Climate Witness exhibited 
attributes that aligned with one or more of the typologies discussed in section 2.6.3. 
As discussed in sections 3.9.6 and 3.9.7, the node structure for the thematic analysis of the 
Climate Witness transcripts commenced with the typologies of physical, emotional and 
cognitive connection. 
Transcripts were then analysed for attributes stemming from the typologies and for the 
three concepts ‘connection to nature’, ‘weather and climate’ and ‘connection to health and 
well-being’. 
As discussed in Chapter Three, the nodes relating to the three typologies of connectedness 
were cross-tabulated, with the nodes relating to participants’ experiences of the health 
effects of climate change. Table 20 below provides an overview of the attributes that 
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emerged from the interviews when the three typologies of connectedness were compared 
with the three concepts, connectedness to nature, weather and climate and health and 
well-being. 
The following sections expand on the concepts and attributes summarised in Table 20 for 
each typology. A number of selected quotations from the interview transcripts are provided 
throughout the discussion to demonstrate the typologies and their concepts and attributes. 
Table 20: Attributes derived from Relating Typologies of Connectedness to the three 
Concepts 
6.3.1 The Physical Experience of Connection 
Climate Witnesses who were physically connected to nature were physically and actively 
‘out in it’, either by virtue of the work that they did, or the recreational activities they 
participated in. The narrative of farmers and fishers, in particular, illustrated many of the 
Typologies  Concepts 
 Connection to Nature Weather and Climate Health and Well-being 
Physical Through Physical 
Activity, Active 
Involvement in Nature  
Observing and Physically 
Experiencing Changes in 
Weather and Climate - Rains 
More or Less, Erosion, 
Change in Productivity of the 
Land, Weather Patterns, 
Changes in Weeds, 
Proliferation of Native 
Animals 
Physical Illness 
Psychological Response - 
Depression, Anxiety, Stress 
Emotional Response - 
Anger, Loss 
 
Emotional Through Sensory, 
Feeling Part of the 
Natural World, a Sense 
of Oneness with Nature 
(Biophilia) 
Observing Change in 
Weather and Nature 
Reference Points 
Anchor Points and Emotional 
Attachment (Speaking with 
Emotion) 
Psychological Response - 
Anxiety, Depression, Stress 
Emotional Response - Fear, 
Grief, Anger, Sadness, Loss 
 
Cognitive  Through Empirical 
Measurement, 
Recording and 
Observing 
Empirical Observation and 
Measurement of Weather 
Recording – Log Books, Rain 
Gauges 
Illness – Vector, Water, 
Food Borne, and Allergies  
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attributes of physical connectedness. This typology was also evident in the narratives of 
isolation and loneliness and stoicism 
Climate Witnesses with a physical typology of connection, such as fishers, demonstrated the 
attribute of physical connection and acknowledged that by being ‘out’ in nature were, 
through their work, able to provide information on their observations of changes in weather 
and climate. One Climate Witness demonstrated attributes of physical connection with 
weather and climate when he commented: 
Fishermen are good people to talk to because they are the ones that actually see, 
especially people that have been fishing for a long time, they will see the fish that 
actually move into the warmer zones that they have never seen before, and birds 
as well. They would see birds (Climate Witness No 18JH, 2013). 
A further Climate Witness from Study Area 1, who was physically connected, spoke of his 
work as a young man maintaining a navigable passage through the St Helens Barway. St 
Helens is a small coastal town on Georges Bay on the East Coast of Tasmania. An area of 
shallow, fast flowing water, tides and moving sand bars protect the bay from the Tasman 
Sea. The barway is hazardous to navigate and has claimed many lives. The witness spoke 
through the narrative of old times, reference points and story lines of his physical 
connection and he spoke of love for his work because it enabled him to be physically 
connected to nature with his recollections, richly describing the ways in which the boat 
moved and changed the ocean through its dredging, and the immersion of his body in the 
natural environment: 
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… that was my favourite job ever because I was standing on the back of the boat, 
moving sand in the water, it doesn't get any better, and as we were moving the 
sand we were creating the best surf break the East Coast had ever seen, because 
the sand would go out on the tide and deposit on this outside edge and, yeah, at 
different times I would literally just jump off the boat with my surfboard and say 
to Dad ‘you don't need me I'll be fine’ jump off the boat surf three hours get 
pulled back onto the boat went dredging ... and I was getting paid for it, it was 
just a dream job. So, all my favourite jobs have always been related to being in 
the water (Climate Witness No 8RH, 2013). 
Another Witness described how she physically experienced weather and climate through 
her work, watching as the seasons passed bringing with them “more work or less work - the 
rain and wind will attract people to the park for protection from the weather”, also 
commenting on how the weather restricted her from outdoor work (Climate Witness No 
15LH, 2013). 
Physical connection to nature was also experienced through planting trees and tending to 
gardens. One Witness described her physical interaction with nature and also described her 
understanding of the physical changes that were taking place in nature which required her 
to plant trees that were more tolerant to dryer weather that could cope with changes in soil 
moisture: 
… we’ve had a bit of rain but sub-soil moisture is very low and it’s taken to, well, 
mid-July before some of the dams are starting to fill ... so on a personal level we 
are trying to put in more tolerant species into cultivation to cope with that 
(Climate Witness No 11HMAC, 2013). 
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The physical experience of nature also encompassed spending time in the garden, working 
the soil, planting and growing vegetables. There would always be an abundance of 
vegetables and the sharing of vegetables that not only physically connected Climate 
Witnesses to nature, but also connected them to their friends and communities. One 
Climate Witness delighted in telling the story through the narrative of family and 
community of what she referred to as “an Island mentality” whereby there was such an 
abundance of produce: 
… everybody grows their own [vegetables] or has a friend that does. You have too 
many [vegetables] you give it away and in another season they’ll have too many 
of something and they’ll give you a parsnip and you give them silver beet ... and 
then you have apples later … and there is a whole tradition on the Island that no 
one will pay for produce that comes out of someone’s garden (Climate Witness 
No 7BF, 2013). 
Another witness who grew her own vegetables spoke of her awareness of the physical 
movement of the planets and their connection to the gardening calendar explaining: 
I've just planted mine [garlic] in the autumn equinox and I picked them too 
quickly last time and they weren't very big but they were still very strong and so 
I've changed things, I've taken the seed and put those back in the ground but I 
also just take cloves and garlic from the house where rather than use the same 
seeds all the time, rotating them (Climate Witness No 1MCB, 2013). 
This same witness further spoke about her physical connection to nature and that it 
extended beyond her connection to her garden and growing food, to the surrounding native 
bush and its wildlife around her home. She spent time physically collecting and propagating 
seeds to plant to attract wildlife into her garden: 
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I propagated from seeds eucalyptus ovata [a species of gum tree] and I have a 
wattle genus on board and a few Acacias and some of the smaller Leptospermum 
shrubs and various things which I haven't got a name for but that doesn't matter 
it attracts the birdlife and insect life as well so and also there is quite a little 
wildlife [that] comes into the garden (Climate Witness No 1MCB, 2013). 
Physical connection was also characterised and bound by recreational pursuits and 
experiences, with a number of witnesses relaying the act of walking as being the act of 
connection with nature and experiencing nature. One witness described her parent’s 
physical connection to nature through the narrative of family and community. She described 
walking on the beach and the physical connection she experienced to her parents through 
sharing this with them: 
My parents were always, [they] really love walking on the beach so every 
morning we would go walking on the beach ... they would always walk at 
7:30am. When I moved here I insisted that 7:30 was too early. 9:00 am is fine so 
we changed it to 9:00 (Climate Witness No 13AC, 2013). 
For others with a physical connection to nature such as the farmers, many reported 
experiencing the challenges of farming because of the unpredictability of weather. For 
example, not being able to cut hay was being expressed in relation to the impacts of 
changes in climate and weather. This was having an impact on farmers who had become 
despondent and in some case despairing because of the hardships these changes had 
brought about. Those physically connected to nature spoke further of impacts of climate 
change in economic terms such as impacting on financial livelihood, which had led to stress, 
worry, and depression and in some cases contributed to rural suicides. Many farmers spoke 
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of their physical experiences of connection through the narratives of blaming big business 
domination, and poor government, isolation and loneliness, and stoicism. 
Physical connection was expressed not only with regard to nature but also to place. For 
example, one Climate Witness, who exhibited the typology of physical connection described 
working on a fishing boat off the Friars (a group of rocky islands off the coast of Tasmania) 
commented on how “... rough it gets out there” (Climate Witness No 18JH, 2013) whilst 
another spoke of spending part of every week fishing (Climate Witness No 7BF, 2013). 
A number of concerns relating to the health and well-being were also identified in the 
transcripts of Climate Witnesses who were physically connected to nature. These health 
concerns build on the key concepts and attributes of physical connection to nature, climate 
and weather and are developed into concepts and attributes of health and well-being and 
are shown in Figure 11. When Climate Witnesses spoke of these health concerns it was 
frequently couched in the narrative of isolation and loneliness. 
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Figure 11: The Lived Experience of Nature, Weather, Climate and Health through Physical 
Connection 
Climate Witnesses also raised a number of concerns regarding the impacts of the changes 
that they were experiencing in weather and climate on their physical health and well-being:  
The main things I’ve been noticing that there’s been more hot summers and the 
winters haven't seemed to me to be quite as normal as they used to be as in not 
quite as cold and snowy as I remembered them being when I was first down here. 
… yeah so that's sort of bad too because people say I can't go out in winter 
because you know, it's too cold, and I can't do anything, but with me, it’s the 
other way round, I can't go out in summer sometimes, and like I want to be 
outside doing something I really do like being outside in the garden and drawing 
and whatever but it’s two extremes (Climate Witness No 4SLB, 2013). 
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A number of Climate Witnesses were acutely aware of increasing radiation levels and the 
increasing prevalence of skin cancer within their community: 
I'm aware of the radiation, really from the fact, that um, I'm getting, I’ve just had 
a sun cancer cut out of there and I'm getting two cut out in two weeks’ time but 
I'm aware of how much radiation comes through (Climate Witness No 3AW, 
2013). 
Many of the older Climate Witnesses were experiencing flare-ups of physical health 
conditions such as arthritis, joint pain, migraine headaches, allergies and sinus that they 
attributed to changes in weather. These flare-ups were becoming more frequent and more 
severe. One witness commented that, “in winter I am getting more stiffness ... in summer 
when it’s really hot and especially in humidity, I swell” (Climate Witness No 2RW, 2013). 
The subject of respiratory health was also raised by a number of Climate Witnesses in Study 
Areas 2 and 3. Two Climate Witnesses told of their experiences. One commented on the on 
the increasing number of asthmatics in the area in which they lived “there's some 
fascinating sort of respiratory stuff that seems to be getting around a bit” (Climate Witness 
No 1MCB, 2013). The other attributed the increasing amount of respiratory problems to 
changes in weather and in particular, increasing winds: 
I think that is to do with the wind, more wind and I think there is a whole complex 
of reasons why people are developing more hay fever and more allergies, more 
asthma and more eczema (Climate Witness No 17DS, 2013). 
Several Climate Witnesses spoke of ill health through the narrative of big business and 
government raising the issue of cloud seeding, which was deemed necessary due to changes 
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in rainfall patterns in water catchment areas for hydroelectric power in Tasmania. One felt 
that cloud seeding was also contributing to allergies on the west coast as in some parts 
rainfall had increased and combined with cooler temperatures resulted in increases in levels 
of spores and moulds. 
Another Climate Witness felt that the increased rainfall on the west coast in Study Area 2 as 
a result of cloud seeding was contributing to poor respiratory health, because the 
combination of cold weather and the dampness of houses meant that houses did not have 
the opportunity to dry out, leading to mould and associated respiratory problems: 
… yeah on the west coast because the condensation increases in the houses and 
that, with needing to boil water, and cloud seeding that leads to respiratory ill 
health and affects people’s health (Climate Witness No 14KY, 2013). 
Adapting to the increasingly warmer weather was a challenge for some Witnesses, with one 
experiencing migraines and allergies: 
I’m not at all used to hot weather … I get migraines now and allergies and stuff 
like so if there’s more of one type of weather for too long, like say for instance a 
lot of hot days that to me just means I’m more likely to get a migraine or 
something (Climate Witness No 4SLB, 2013). 
The increasing heat and humidity was seen as something that, “… gets you down … It’s not a 
clear heat. I’m sure days when it is very humid it is not very nice” (Climate Witness No 3AW, 
2013), and impacting on people’s capacity to be physically doing things outdoors: 
I can take the heat but it still knocks me around, every year it is getting that little 
bit harder for me, life is supposedly more relaxed down here for me. It is that in 
some respects because I'm not working but I'm doing a lot more physical stuff 
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outside and I'm finding on those really hot days. I don't want to go out there, and 
I don’t want to do it and if you do you are only out there for a short time then you 
walk away from it (Climate Witness No 2RW, 2013). 
The health impacts of weather extended beyond the individual who was physically 
experiencing the ill health relating to weather to those who lived with, or cared for them. 
One Climate Witness relayed her experiences of anxiety around hot weather, as it adversely 
affected her husband who had poor health: 
I watch more so hot days for him, because I know it’s going to impact on his 
health and the impact on his health isn’t good for either of us I guess. I’d rather 
winter any day because you can rug up, exercise and get warm whereas summer 
there is not a lot you can do (Climate Witness No 2RW, 2013). 
Both farming men and women spoke of the increasing challenges they faced on the farm 
and subsequent increasing levels of stress and depression: 
I worry about them, I worry about me but I think I’ve got strategies to cope and I 
know, you know, they’re, neither of them are people who are able to stand back 
from it and think about it. They are in it, and it’s sad to watch (Climate Witness 
No 6MH, 2013) 
On a daily, weekly, and yearly basis the farming community was living with the uncertainty 
of what weather was to come and the impacts of climate change. A number of female 
Climate Witnesses spoke of their concerns for the mental health of the men on farms as 
they ‘battled the weather’: 
… there have been a lot of farmers who are bordering on depression because of 
the pressures of the farm, not getting the rain, not being able to cut hay (Climate 
Witness No 10GB, 2013) 
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One woman felt that this was leading to higher levels of stress and depression in men and 
impacting on their mental health. Male Climate Witnesses similarly expressed their 
concerns for other men who were experiencing the flow on effects of changes in weather 
such as loss of farm income, degradation of pastures and farm infrastructure, and the 
proliferation of native animals. One participant spoke through the narrative of stoicism of a 
farmer who was unwell and despite being medicated for depression had to keep going: 
He’d [the farmer of whom he spoke] been unable to cut hay two years in a row, 
so they haven’t been able to feed their stock, they have had to destock and the 
fences are running down and the wildlife is getting in and taking the pasture 
that’s there, the farm income has dropped (Climate Witness No 11HMAC, 2013). 
In some areas, anxiety had spilt over into the experience of depression because of extended 
periods of rain accompanied by the short days in winter. This was also exacerbated by a 
combination of people working underground in the mines and doing shift work. One 
participant in Study Area 2 commented: 
… it’s quite normal for people to be inside when the weather is no good so and 
then you just get that cabin fever happening because people don't go outdoors’. 
‘… plus the mining, it's all underground too, I do here and that can have a very 
serious effect on people's personal you know, living underground all the time and 
then night shifting and the shift work and it's not good for them … a huge impact 
on them … but it also rains a lot so it's not going to help (Climate Witness No 
14KY, 2013). 
The stress around climate and the unpredictability of the weather was also experienced in 
farming communities as “we didn’t get the rain and then when the rain came it was too late 
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for it to be warm enough to really grow the grass … so there is a lot of stress around 
climate” (Climate Witness No 7BF, 2013). 
This section has illustrated the lived experience of physical connection to nature typology 
through physical activity and active involvement in nature. The Climate Witnesses engaged 
with weather and climate by observing and physically experiencing changes, including 
changes in rainfall, erosion, productivity of the land, weather patterns, weeds and 
proliferation (or otherwise) of native animals. They reported health and well-being impacts 
in terms of physical illness, psychological responses of depression, anxiety and stress and 
emotional responses of anger and loss.  
6.3.2 The Emotional Experience of Connection 
Climate Witnesses who were emotionally connected to nature sought out nature for 
relaxation, peace, and serenity and as an opportunity for rejuvenation and relaxation. For 
some Witnesses, nature provided peace and tranquillity and they frequently spoke of their 
love of and affinity with nature. Emotional connection was particularly prevalent in the lived 
experiences of three out of five Climate Witnesses from Study Area 3. The narratives of 
family and community, solastalgia and old times, reference points and story lines illustrated 
emotional connection through the attributes of anxiety, depression, loss, sadness and 
anger. 
One Climate Witness from Study Area 3 lived close to old growth forestry areas in the area 
known as the Upper Florentine Valley, which had in the past few years been the focus of 
considerable conflict over ongoing logging. A further two Climate Witnesses lived in the 
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Central Highlands, where in January 2013 extreme temperatures in excess of 40°C and 
winds in excess of 40km per hour had fanned the Lake Repulse bushfire which burnt 9,500 
hectares destroying bushland, farmland, livestock, crops, fences and farm buildings 
(Department of Premier and Cabinet, 2013). 
Climate Witnesses who were emotionally connected to nature expressed their weather and 
climate observations in a sensitive and thoughtful way: “it's rained beautifully, that's going 
to be wonderful for all the creatures because new life will pop up out of the ground” 
(Climate Witness No 1MCB, 2013). They frequently used emotive language; words such as 
‘happy’, ‘love’ and ‘favourite’ to describe this emotional experience of connectedness. One 
participant said ‘I love it here, I’m surrounded by water and I’m surrounded by nature’ 
(Climate Witness No 8RH, 2013) and another, “I love the ocean too and I love snorkelling, it 
is one of my favourite things to do” (Climate Witness No 17DS, 2013). This demonstrated 
their emotionally charged lived experience of connectedness to nature. 
They also expressed wanting to find ways of escaping and feeling like there was nowhere for 
them to get away from the changes that they were experiencing: 
I know this isn't possible, but it's almost as though I want to escape from what's 
happening to the climate and wishing there was somewhere I could go where it 
was a bit more stable or I didn't feel like things were getting hotter and warmer 
and changing (Climate Witness No 4SLB, 2013). 
Another Climate Witness spoke of her emotional connection to the river and its animals, 
describing her experiences with a native hen and platypus. She relayed her experience and 
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in so doing demonstrated what would be seen as her emotional biophilic relationship with 
nature: 
I saw a platypus and a native hen; I saw the platypus just gently drifting past. The 
native hen had been preening on the bank and it saw the platypus and followed it 
up the river like it was saying ‘please stop and come and play with me, I want you 
to stay’ that’s my story (Climate Witness No 1MCB, 2013). 
Descriptions such as “affinity with black cockatoos” (Climate Witness No 2RW, 2013) and 
“deep connection to the world around me and to nature” (Climate Witness No 8RH, 2013) 
were used by some Witnesses to describe their emotional connection. One Witness spoke in 
detail of her emotional connection and her feeling of love for rivers: 
I love to see a river running clean and clear with heavily vegetated banks, that’s 
like paradise, so you have got beautiful riparian vegetation, and you have got 
river shade and you have got cobbles, or you have got some sort of a riffle [a 
short, relatively shallow length of stream over which the stream flows at slower 
velocity but a higher turbulence], it’s just [deep thoughtful sigh] and you’ve got a 
riffle and you have got a run and a pool and a riffle and a run and if you have got 
a river that is behaving like a river should behave so it is meandering sideways it’s 
level is going up and down as well, so, and yeah, it’s got beautiful vegetation it’s 
just like a jewel and if it isn’t like that for whatever reason (Climate Witness No 
17DS, 2013). 
Emotional connection to nature was also expressed through ascribing human values to 
nature. One Climate Witness described the way in which she told stories about nature as “I 
tell a story in a different way ... something nice and gentle and anthropomorphic” (Climate 
Witness No 1MCB, 2013). 
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Emotional connection to nature was however, not always expressed in positive ways. One 
participant who was strongly emotionally connected to nature expressed this emotional 
connection through strong negative language. When observing degradation of, and damage 
to the natural environment, a strong emotional response was triggered and she experienced 
a palpable anger and sense of loss when nature was damaged or not respected: 
I get really angry. [Emotion in voice] I get, when I see a patch of Spanish heath I 
get really angry, yeah and it’s to me the only thing I can think of that is a 
bastardy thing, that’s the term I think of when I see, um garden feral that have 
been dumped in the Bridport Wildlife Reserve or, yeah, yeah so it does affect me 
and I get angry [Thinking quite deeply and very considered in what she says]. Oh, 
I’m just so I am still with the anger. When I see a river where there is cattle and 
the cattle have got free access and they are crapping in the river I get really 
angry then too (Climate Witness No 17DS, 2013). 
One participant spoke of his strong deep emotional connection to place and the world 
around him: “I guess from my side of things I've always felt a really deep connection to the 
world around me and to nature” (Climate Witness No 8RH, 2013). The same witness spoke 
consistently about this connection where he reflected on his memories, describing the 
emotions his memories stirred and his emotional connection to nature and to place: 
You know I can remember, one of my earliest memories was sitting on the couch 
with my dad watching the synoptic weather chart and knowing the next day the 
weather was going to be doing this which meant that we could go fishing, or it 
meant we could go surfing, you know, so my whole life was linked around that 
6.30 at night watching Mike Pooke [weather presenter on ABC TV] or seven 
o'clock watching Mike Pooke to come up and Wow so that's what we are doing 
tomorrow ... so consequently my whole life grew up around that and then as I got 
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older at least I went to Uni and moved away from that connection I had to, let's 
say my home. I constantly found that I was watching the weather map and going 
okay so it can be Bruny Island today, how do I ditch Uni to be able to get back to 
what I love (Climate Witness No 8RH, 2013). 
The Witnesses lived experience as a child and the anchor points that place provided were 
carried with him into his adult life and helped him to make sense of the world. 
Climate Witnesses also raised a number of concerns regarding the impacts of the changes 
that they were experiencing in weather and climate on their physical health and well-being. 
These health concerns which were expressed through the attributes of emotional 
connection to nature, climate and weather are developed further into concepts and 
attributes of health and well-being and are shown in Figure 12. 
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Figure 12: The Lived Experience of Nature, Weather, Climate and Health through 
Emotional Connection 
When asked about their mental and emotional response to climate change and their 
experiences of climate state anxiety, Climate Witnesses with an emotional connection to 
nature were verbalising their experiences of the health impacts of climate change in an 
emotional way. They described their feelings as “living in fear” and their experiences of 
mental health impacts such as depression and stress. Emotionally connected Climate 
Witnesses expressed themselves using emotive language and spoke of their anger, sadness, 
anxiety, grief and loss, solastalgia, stress and worry and depression. 
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The experience of loss was expressed both as a personal loss and a loss of the intrinsic 
values of nature. A Climate Witness in Study Area 1, who spent much of her time by rivers, 
described her personal sense of loss associated with the degradation of a particular river 
she had enjoyed time beside. She said, “I feel a personal loss but I also feel a loss for the 
river as it’s like a living entity” (Climate Witness No 17DS, 2013). 
A Climate Witness from Study Area 3 who was emotionally connected to nature reported his 
increasing levels of anxiety associated with changes that he was experiencing in weather 
and climate: 
One of the big anxieties for me at the moment is … you get those incredible 
bullets of wind, you can hear them coming and then they hit and then its silent 
and then you wait” and subsequent depression ‘wind has always depressed me. I 
don’t know why there is just something that spooks me. I don’t like wind at all. 
But here the extremes of wind are terrible (Climate Witness No 3AW, 2013). 
Several female Climate Witnesses shared these emotional experiences of anxiety. One 
commented that people were becoming a lot more anxious and were at the point now 
where their awareness of climate change never left them, and so they were living with a 
constant level of climate state anxiety: 
People are a lot more anxious really. I think you know because, I sort of 
remember first hearing about it [climate change] when I was about, I don’t know, 
11 or so, and so my age group has really grown up with always thinking oh, I 
wonder what's going to happen, and you know, greenhouse effect going on and 
the seas are rising and yeah, the snow is melting so it doesn't seem to be 
something anymore, but, I don’t know if anyone ever could but people can't 
really put it on the backburner anymore. It comes up in so much conversation 
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that even if you are trying not to think or just to do something fun it’s still there 
(Climate Witness No 4SLB, 2013). 
Climate Witnesses in Study Area 3 raised bushfires as a major concern in their area. For 
example, two Climate Witnesses produced photographs and told their stories of the fires 
that had ravaged the area the previous summer. As they spoke, the raw emotion, anxiety 
and stress of their recent experiences was tangible. They made the link between extremes 
in weather, climate change and the bushfires. One stating, “then you are getting those 
extreme wind events like the heat, more heat than normal and that’s the result of it and 
that’s terrifying”. Another commented on the impact of a ‘huge fire‘ that had affected 
others within the community: 
Now that [huge fire] really affected a lot of the farmers, a couple in particular 
and they were seeing the Doctor for various things. I was Captain of our fire 
service here and quite often I noticed some could take it and some can't. You've 
got to be very switched on when you're doing this work and you can't panic either 
otherwise you get everyone in trouble you know (Climate Witness No 22DB, 
2013). 
This section has illustrated the lived experience of the typology and emotional connection. 
Climate Witnesses experienced emotional connection through the sensory feeling of being 
at one with nature and part of nature. The Climate Witnesses engaged with weather and 
climate by observing and feeling changes, frequently describing weather and climate as 
being not like it used to be by describing and reflecting back on emotional attachment to 
memories. When speaking of the health and well-being impacts they tended to speak of 
psychological responses, such as being anxious, depressed and stressed or related 
emotional responses such as being frightened, sad and angry.  
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6.3.3 The Cognitive Experience of Connection 
Only three Climate Witnesses expressed cognitive connection: two in Study Area 1 and one 
in Study Area 2. The narratives of old times, story lines, reference points and government 
and big business illustrated cognitive connection through the attributes of recording and 
measuring weather and climate. Attributes of physical illness were also prevalent such as 
allergies and vector-borne diseases. 
The identification of these Climate Witnesses as being cognitively connected to nature was 
based on their frequent description of their experiences, and understanding of nature in an 
empirical sense, expressing their knowledge of climate and weather, which was gained 
though measuring and recording weather. For example, one Witness commented: 
I’ve got my own weather station here I'm really observant on that and I am 
always checking the Bureau of Meteorology, what's happening and am keeping 
an eye on it (Climate Witness No 3AW, 2013). 
Climate Witnesses with a cognitive connection to nature observed, measured and recorded 
aspects of the natural environment and reported their experiences of cognitive connection 
in different ways. Frequently, they shared their knowledge of natural processes of how 
nature changes throughout the seasons, and through their observations of wildlife. One 
Witness would, over the seasons, take note of the reproductive cycle of the fish, knowing 
when it was okay to catch them and when they should be left to reproduce. She vividly 
described this process with the following extract demonstrating the ways in which she 
spoke: 
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As they [fish] are just coming into winter or just the end of winter they have a 
huge egg sack so if you catch a flounder we go out at midnight and go and spear 
them, it’s absolutely brilliant but they are full of eggs. And we are not getting 
nearly as much flesh so we don’t go much in winter just because there aren’t as 
many fish and take one that is full of eggs well you have wasted the number of 
fish that it could have been (Climate Witness No 7BF, 2013). 
Another Witness spoke of his extensive knowledge of the places where he fished and the 
underwater landscape of the fishing grounds. Although he did not physically record the 
information he could bring it to mind with accuracy, giving the impression his knowledge 
was embedded in his mind and had built up over time. He was able to describe the 
differences between places where he fished: 
… like down on the west coast and King Island and those places the habitat is 
different, they have a different climate and temperature. You’ve got the bull kelp 
and stuff which we don’t get and plus the rock formation in the water is different. 
We have got these smooth boulders and things like the east coast of Tasmania. 
It’s very much like Bicheno and those places, the aspect here. But this sort of 
bottom would only ever have x amount of fish in it and there is not really the 
breeding areas, whereas down the west coast, and plus the weather was always 
better here so you got more fishing days whereas down the west coast they had 
small boats at the time so you didn’t get as many hours of fishing done and the 
habitat is not as good here as what it is down there (Climate Witness No 18JH, 
2013). 
Climate Witnesses also demonstrated their cognitive connection through keeping journals, 
diaries and logbooks. Some kept notes in a garden diary, recording when particular plants 
flowered, whilst others made “notes around the amount of watering that has been needed 
to maintain the garden” (Climate Witness No 16NT, 2013). 
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Another Climate Witness who was cognitively connected to nature had spent many years 
studying birds and recording both their numbers and distribution. Her cognitive connection 
was expressed through the narrative of reference points commenting on the decline in 
numbers of birds “we are losing species, we are losing a lot of birds now, that’s always 
concerning” (Climate Witness No 1MCB, 2013). 
One participant who had been actively observing changes in the number of birds she had 
been seeing, had as a result, been left considering the possibility of these changes being 
related to climate change, and she stated: 
… the Long Billed Corella seems to be more prolific than the Short Billed [Corella] 
and it's a very good possibility that climate might have bought them down this 
far south but I learnt from [Name] who knows what he's talking about (Climate 
Witness No 1MCB, 2013). 
She also felt that others had also witnessed her experience and observations of changes in 
the distribution and number of particular bird species over many years. She felt they were 
more experienced than her in detecting these changes: 
… tides is definitely being much higher, and people like [Elizabeth] have been 
saying that it’s terrible because it's over, the tide is now going over the land and 
the road where the Oyster Catchers breed (Climate Witness No 1MCB, 2013). 
A further Climate Witness from Study Area 1 described herself as a ‘river scientist’ and 
relayed her experiences of observing changes in a river over a period of three years of 
drought, which she felt was extraordinary. She spoke of a riffle in a river where shallow 
water ran over cobbled shaped rocks oxygenating the water and providing a, “beautiful 
 Chapter 6: The Lived Experience of Connectedness to Nature, Weather, Climate and Health in Rural 
Tasmania   267 | P a g e  
 
habitat” for the animals that “cling on under the rocks high in oxygen”. She explained in 
detail that the animals that lived the river didn’t cope with organic pollution and how the 
aquatic habitat had been altered because of changes in water flow from low rainfall and 
drought, which she associated with climate change: 
The rocks were silted because for three years there hadn’t been a flush so the 
water just continues running and as it is running, you know, there is always a bit 
of sediment in water that is being deposited so once you got those rocks covered 
in silt, anything with gills is going to get clogged gills and so the numbers was 
[sic] right down and the abundance was right down. So three years of drought 
and then we had a normal year where we had the autumn flush, rocks were clean 
we went back, we assessed it. There was [sic] three times as many creatures and 
twice the amount of numbers; the amount of species (Climate Witness No 17DS, 
2013). 
A Climate Witness from Study Area 3 relayed her story of changes she had observed in the 
marine environment: 
… see[ing] different types of sea life. I didn't used to notice so much, so many 
things that are similar, just odd things like jellyfish that I used to only see in 
Devonport and stuff like that, yeah so that's been, quite odd (Climate Witness No 
4SLB, 2013). 
Three Climate Witnesses, one from Study Area 1, one from Study Area 2 and two from 
Study Area 3 were measuring weather daily including wind speed and direction, 
temperature, rainfall and humidity. One Climate Witness had been making daily three-
hourly weather observations for the Furneaux group of Islands of the North East Coast of 
Tasmania from the 1950s. These weather observations were relayed to the Bureau of 
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Meteorology (BOM); Australia’s national weather, climate and water agency in Melbourne, 
Hobart and Launceston and broadcast as part of the BOMs weather reporting. They were 
also relayed to the Australian Department of Aviation, where they provided vital 
information of weather condition reports to allow safe air travel between the mainland of 
Australia, Tasmania and the remote islands of Bass Strait. The participant spoke in detail of 
the importance of the weather observations, providing specific details of the meticulous 
nature of observing and recording the observations. 
A Climate Witnesses in Study Area 2 also expressed concern about continued cloud seeding 
in the area in an attempt by the Tasmanian Hydro Electrictity Company to increase rainfall in 
water catchment areas due to shifting rain fall patterns. Added to this was a perceived lack 
of information and concern about possible undisclosed health impacts from the use of 
iodine: 
… obviously there is the iodine they put into the cloud seeding as well which is, 
you know, where does it end up and you know, what’s happening, it has got to go 
somewhere, and where, there have got to be studies somewhere to say but of 
course they don’t let you know anyway! … cloud seeding is causing angst in the 
community around increased rain and you know the unknown, unknowns about 
the potential [health] impacts of it, it warrants further investigation (Climate 
Witness No 15LH, 2013). 
A number of Climate Witnesses had observed increasing numbers of mosquitos and 
expressed concern about the potential impact on human health as mosquitos were 
proliferating in the warmer and wetter conditions and were persisting into the winter 
months. A Climate Witness in Study Area 2 also noted, “we have noticed in the past year 
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that the mosquitoes, which are mostly around over summer have persisted into late June” 
(Climate Witness No 16NT, 2013). This was thought to be related to changes in temperature 
and rainfall that were being experienced and increasing rainfall and water settling on the 
ground. One witness from Study Area 3 spoke in detail of an outbreak of Ross River Virus: 
A few years ago there was an outbreak of Ross River virus [a mosquito-borne 
infectious disease]. One of my flatmate friends lived in the area where it was 
down the Lune River where it was quite prevalent and everyone was saying, well 
it was the combination of it being really warm wet autumn and the fact that the 
winter didn't get cold enough for um, or you know, or dry enough for things to 
freeze over or dry up in summer and that combination, that whole thing about 
greenhouse you know the greenhouse effect of warmer and wetter, um, but 
directly like effect people’s health you know because there was suddenly, you 
know Ross River virus which, you know had never really been (Climate Witness 
No 4SLB, 2013). 
The prevalence of mosquitos and the increasing prevalence of vector-borne illnesses were 
also experienced by a Climate Witness in Study Area 1, who described his experience: 
I was stressed and sick. I was really ill … it’s horrible and so many people seem to 
get it. He [referring to the Doctor] gets so many people going in there that say I 
feel tired, I feel sick, I feel achy all over and it has happened so often since he has 
been here ... it’s like Lymes [a tick borne disease caused by the bacterium Borrelia 
burgdorferi], it’s a specific strain … all the medical journals would suggest that 
there is no Lymes in Australia and I’m sure there is (Climate Witness No 8RH, 
2013). 
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Figure 13: The Lived Experience of Nature, Weather and Climate through Cognitive 
Experience of Connection 
 
Figure 13 and the discussion in this section have illustrated the lived experience of cognitive 
connection typology through the detailed observation and systematic inquiry of nature, 
weather and climate. In many cases this detailed observation encompassed empirical 
measurement and recording of data relating to nature; for example, the study of birds and 
fish and of the weather including wind, temperature and rainfall. They frequently reported 
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health and well-being impacts in terms of physical illness, such as vector-borne diseases, 
allergies and asthma. 
6.3.4 Multiple typologies of Connectedness 
Six Climate Witnesses exhibited multiple typologies, four of which exhibited the typologies 
of physical and emotional connection together. One exhibited physical, emotional and 
cognitive, and one presented as physically and cognitively connected. Climate Witnesses 
who were emotionally and physically connected to nature exhibited attributes of the 
narrative of farmers and fishers, solastalgia, old times, reference points and storylines, 
stoicism and isolation and big business domination. Physically and cognitively connected 
Climate Witnesses primarily expressed the attributes of the narratives of big business and 
government, farmers and fishers, and stoicism. The Climate Witnesses who exhibited 
characteristics of all three typologies of connectedness exhibited the attributes of the 
narratives of big business and government, solastalgia and family and community. 
Of particular note was the inner conflict expressed by several Climate Witnesses who 
exhibited multiple typologies. One Climate Witness was experiencing an inner battle 
between cognitive and emotional processes of the relationship she had with nature. She 
recognised that “we live in a world of science” (Climate Witness No 17DS, 2013) and 
through her work as a scientist she was able to scientifically assess and confirm the health of 
rivers in the area where she lived. She was acutely aware that speaking emotionally about 
her obvious love of nature and the changes she was experiencing was seen as “very 
unscientific” and not appropriate “to bring to the art of river assessing” (Climate Witness No 
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17DS, 2013). Her emotional connection was also evident by her recognition of there being 
an art to river assessment, as well as a science.  
Another Climate Witness had made the comment, “I’m not scientific, and I don’t want to 
be” (Climate Witness No 1MCB, 2013), which in some way discounted the value of her 
observations and experiences of nature as anecdotal despite her observations being 
reflected in the empirical research of others. This Climate Witness demonstrated both the 
cognitive connection in the study of river environments and at the same time, emotional 
connection to the river and demonstrated an inner conflict between being scientific in her 
connection and being emotional in her connection to nature. 
Similarly Climate Witnesses emotionally connected to nature, who were observing and 
experiencing changes in nature, weather and climate, often felt that the changes that they 
were observing were not acknowledged as they were not scientists and were unable to 
produce evidence of their observations. One Climate Witness expressed her feelings that 
field naturalists, although not scientists, were capable of observing nature and changes in 
nature: 
[I] place a tremendous amount of value on field naturalists for their knowledge to 
the point of personally believing a field naturalist’s knowledge surpasses a 
scientists knowledge in terms of the practicalities you know scientists are really 
good at measuring and accounting but in terms of observing intricacies of species 
and how they interact they’re really not good at it (Climate Witness No 1MCB, 
2013). 
A further Climate Witness spoke of her physical connection to nature experienced through 
actively engaging in nature via activities such as bushwalking and observing birds: “I've been 
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a member of Birds Australia which is now called Birdlife Australia for a number of years 
about 20 … I've been doing various surveys for them” (Climate Witness No 1MCB, 2013). 
Simultaneously, she was experiencing nature cognitively though the counting and recording 
and processing of observations noting: 
We are down in numbers, we are losing species and that's always a concern and 
it could be a combination of things and one thing I do find is very serious is, ah, 
the industry that has become so intense in clear felling and that has caused a lot 
of problems and climate change (Climate Witness No 1MCB, 2013). 
This was further evidenced by a Climate Witness, who worked as a fisherman and also 
expressed his emotional connection to fishing, “… the best experience of my life fishing. I 
loved it, I loved cray fishing” (Climate Witness No 18JH, 2013). 
Many of these Climate Witnesses who were physically connected also expressed an 
emotional connection describing their sense of happiness and love of being in nature: 
I do a bit of bushwalking. I do lots of walking; as much as I can I walk in a bit of 
bush. If there is a bit of bush I am happy (Climate Witness No 22DB, 2013). 
One Climate Witness from Study Area 1 was seen to be experiencing her relationship with 
nature physically, emotionally and cognitively. She had spent many years physically 
connected to nature through the work that she did, “all of that time I have been standing in 
a river in waders collecting life”. She expressed her cognitive connection to the river and her 
experiences as a scientist studying rivers, observing how the flow and sediments changed 
over time and over the seasons, and how the river responded to changes in weather with 
increasing intensity and frequency of storm events, flooding, sedimentation and sporadically 
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drying out. This participant had spent many years studying river life. She spoke of, “stick 
Caddis and Water Boat Men [aquatic insects] and then looking at it down a microscope and 
working out how healthy a river is from the abundance and the variety of life that is in the 
river’’ (Climate Witness No 22DB, 2013) and of assessing river health including river 
hydrology, geomorphology and biotic processes that are integral to maintaining healthy 
river systems. She expressed her emotional connection to the river through her reflective 
mannerisms, gentle laughs of enjoyment and wonder as she spoke about the river and 
about the sense of peace and tranquillity she felt when near the river. She also spoke of the 
importance of rivers to her own health and wellbeing and her deep sense of sadness when 
the river is damaged, providing a very good example of an individual as a person at the point 
of intersection between different typologies (Climate Witness No 17DS, 2013): 
There is very little goodness in the soil it's probably better off in native species 
that goodness gets washed away because we are on the river flat and we do get 
flooded and the heavy rains yes that's right the heavy rains every things swoops 
down and that creates a big river in my garden. 
This section has illustrated the lived experience of multiple typologies of connection. 
Attributes of the typologies discussed in the previous sections were commonly represented 
in all or part corresponding to the multiple typologies that were expressed by the 
participant. 
6.4 Chapter Summary 
This chapter has reported on the analysis of the Climate Witness interviews providing a 
further layer of analysis of the interview data that was presented in the previous chapters in 
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terms of narratives big business and government, isolation and loneliness, stoicism, old 
times, reference point and story lines, solastalgia, family and community, and farmers and 
fishers. 
The typologies of physical, emotional and cognitive connection have provided the 
foundation for examining how Climate Witnesses experience connection to nature, climate 
and weather, and health and attributes for each were discussed. 
The attributes of physical connection were expressed in nine of the Climate Witnesses and 
were most prominent in Study Area 1, which is primarily an agricultural area. Farmers were 
most prevalent in this group. Emotional Connection was expressed in five Climate Witnesses 
three of whom came from Study Area 3, which has been the focus of recent protests over 
continued forestry operations in high value conservation areas. Cognitive connection was 
expressed in three Climate Witnesses. 
Most significantly the data demonstrated that there is overlap between typologies. Six 
Climate Witnesses had attributes that aligned to more than one typology. The most overlap 
of typologies was between physical and emotional connection with the least overlap 
between emotional and cognitive connection. In one case, a Climate Witness demonstrated 
attributes of all three typologies. 
Physical connection was experienced through planting trees, growing vegetables and fruits 
and tending to gardens. Cognitively connected Climate Witnesses frequently spoke of their 
connection to nature through their understanding of nature and natural processes which 
often included measuring and recording and the analytical study of nature. Emotionally 
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connected Climate Witnesses spoke of their sense of sadness and loss at changes they were 
observing in nature. 
The health impacts of changes in nature, weather and climate on Climate Witnesses also 
varied across witnesses and were aligned to attributes of the three typologies. Physically 
connected Climate Witnesses frequently spoke of the physical constraints they were 
experiencing as a result of changes in weather. For example, two physically connected 
Climate Witnesses were unable to go outside and work in nature because of increasing heat 
and wind and the physical impact this had on them. Climate Witnesses also expressed the 
increasing prevalence, and their personal experiences of vector-borne disease. Psychological 
health impacts of changes in nature, weather and climate predominately related to stress, 
depression and suicide stemming from lost farm income in physically connected farmers, 
and anxiety, worry, sadness and grief in emotionally connected Climate Witnesses. 
The individual narratives were not unique to any particular typology or to the lived 
experiences of nature, weather, climate change and health. Several of the narratives 
concurred with narratives identified in the literature such as the narrative of isolation and 
loneliness, the narrative of family and community, and solastalgia. 
The typologies, concepts and attributes have been presented visually in three models, which 
have highlighted Climate Witnesses’ observations and experiences of changes in weather 
and climate and health. 
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CHAPTER 7: DISCUSSION AND CONCLUSION 
7.1 Introduction 
This chapter begins by providing a discussion on the findings from the first quantitative 
stage of the research. It addresses the research question: What is the relationship between 
connectedness to nature and climate state anxiety? It then provides a discussion on the 
second qualitative stage of the research findings answering the research questions: 
1. How do Climate Witnesses experience connectedness to nature? 
2. How do Climate Witnesses observe weather and climate change? 
3. What are Climate Witnesses’ observations of changes in nature, changes in weather 
and climate change? 
4. How do these experiences impact on health and wellbeing? 
A conceptual model for understanding community level climate state anxiety is presented 
and opportunities for significant new and ongoing research identified. 
There was considerable disparity in the number of participants from each of the three study 
areas. The higher number of participants from Study Area One can be accounted for due to 
the researcher having to remain on Flinders Island for an extended period of time due to 
limited flights on and off the Island. In addition, two participants were not available on the 
appointed day and changed their interview times. During the course of Climate Witness 
interviews several interviewees suggested that there were people they knew of who would 
be interested in participating in the study as they were observing changes on the island and 
many felt concerned about what they were seeing. The interviewees were invited to ask 
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these people if they would be interested in participating in the study. Subsequently the 
researcher was contacted by the referred individuals. Nine additional participants were 
included having been found to have elevated levels of Climate State Anxiety and a high 
degree of Connectedness and Relatedness to Nature.  
The high number of people testing as eligible to participate in the qualitative component of 
the study on Flinders Island may reflect the demographics of the Island. Flinders Island is 
predominately a sheep and cattle producing Island. Farmers, over the past twenty years 
have been experiencing changes in weather and climate which has led to a decline in 
average rainfall, increasing unpredictability of weather and unreliability of crops. These 
changes in weather and climate are places considerable burden on farmers who in some 
case have had to reduce stock numbers and resort to off farm work leading to added stress 
and pressure for themselves and their families. 
7.2 What is the Relationship Between Connectedness to Nature and Climate 
State Anxiety?  
7.2.1 Connectedness and Relatedness to Nature 
The findings of this study revealed that across the three Study Areas there was a high level 
of nature relatedness and connectedness to nature amongst study participants. Mayer and 
Frantz (2004b) assert the Connectedness to Nature Scale is a, “measure of individuals’ trait 
levels of feeling emotionally connected to the natural world” (2004b, p. 503) and Nisbet et 
al. (2009, p. 715) assert the Nature Relatedness Scale is a measure of effective, cognitive 
and experiential connectedness to nature. This study demonstrated a highly significant 
correlation (r < 0.0001) between the two scales suggestive that both scales are measuring 
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similar constructs of connectedness and relatedness to nature. These findings support 
Brügger et al. (2011, p. 333) who indicated a “substantial convergence among most of the 
currently available connection-with-nature measures”. These findings highlight the need for 
further research examining the convergence of connection to nature measures and the 
similarities between the constructs of connection to nature that they measure.  
There was a high level of nature relatedness and connection to nature in study participants. 
This is likely a result of targeting participants through community groups and organisations 
that could be expected to have a close connection to nature. 
Indicative of the high correlation between connectedness and relatedness to nature is that 
individuals who relate strongly to nature and demonstrate a high level of connectedness 
experience greater levels of health and well-being. However, the findings of this study 
suggest that the natural environment is undergoing creeping changes which are manifesting 
as irregularities in the fruiting and flowing of plants, unpredictable and changing patterns in 
the distribution and abundance of flora and fauna species and changes in weather and 
climate. These changes are in turn compromising the individual’s sense of health and well-
being. Traditionally this inverse relationship between nature and health has been studied in 
research pertaining to indigenous cultures. For example, Cunsolo Willox, Harper, Ford, et al. 
(2012); Cunsolo Willox et al. (2014), research found that climate change is an emerging 
health challenge as the relationships between the indigenous peoples and their land and 
cultural practices is changing in response to environmental changes stemming from climate 
change. 
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In Australia, indigenous peoples are deeply connected to their land and refer to their lands 
as Country. Research by D. Green and Minchin (2014) has indicated that the connection 
between individual and community health in Australia’s indigenous people and the health of 
their country are inexplicably entwined. If Country is ‘sick’ so too will be the indigenous 
peoples. 
This inverse relationship between health and well-being and nature in Climate Witnesses 
who were non-indigenous exposes a new and interesting area for further research in the 
non-indigenous Australian context. 
Although the sample size in this research was small, gender disparities were evident. There 
was a greater than 2:1 female to male ratio in survey participants, with 67 % being female 
respondents. This is in contrast to Tasmania’s overall population where roughly 51% of the 
population are female. Zelezny, Chua, and Aldrich (2000), in their review on gender 
differences in environmental attitudes and behaviours found that “women report stronger 
environmental attitudes and behaviours than men (Zelezny et al., 2000, p. 443). Further 
examination of these gender differences could explore the tendency of males to be more 
self-orientated and females to be more other-orientated through the lens of relatedness 
theory. 
7.2.2 Climate State and Trait Anxiety 
Spielberger et al. (1970) State and Trait Anxiety measure has been used “extensively to 
assess the level of state anxiety induced by stressful experimental procedures and by 
unavoidable real-life stressors” (p. 6). Despite there being “over 3,300 archival publications 
in which the STAI was used to measure anxiety” (Spielberger et al., 1970, p. 46), this 
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research provides what appears to be the first time the STAI has been used to assess 
changes in nature, weather or climate as a stressor. Such a contribution opens new 
opportunities for using the STAI in such areas of enquiry, and in the future development of 
anxiety measures to access community level climate state anxiety. 
Twenty one percent of all women and 10% of all men in this research demonstrated 
elevated levels of Climate State Anxiety. Although the State Anxiety measure has never 
been used to assess Climate State Anxiety, developmental research for the measure has 
found that “females have more anxiety than males” (Spielberger et al., 1970, p. 78). 
The results of this study are significant in that the respondents to the survey had not been 
exposed to acute weather events such as cyclones and severe floods, which are known to 
result in “anxiety reactions such as post-traumatic stress disorder” (Berry et al., 2010, p. 
124). However, for those men who did participate in the study the experience of sub-acute 
and chronic change was leading to anxiety and stress. In their work addressing rural male 
suicide in Australia, Alston and Kent (2008) noted that men are often unwilling to talk about 
their difficulties, anxiety and stresses. Similarly Stehlik, Lawrence, and Gray (2000, p. 38) in 
their research on the social construction of drought as a disaster concluded that ”drought as 
a disaster is a gendered experience” and Sundblad, Biel, and Gärling (2007, p. 97) in their 
research investigating risk and climate change found ”women were more worried than 
men”. Rural male stoicism in the face of adversity is an accepted norm in Australia; men’s 
reluctance to talk about difficulties may have contributed to the fewer number of males 
responding to the climate state anxiety and trait anxiety questions. Coêlho (2004), in his 
investigations into the cumulative psychological response to drought in north eastern Brazil, 
reported ”significantly higher levels of anxiety and emotional distress” in drought-affected 
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areas and disparities across gender in the psychological responses to drought (Coêlho et al., 
2004, p. 95). 
Taylor, Koch, and McNally (1992), suggest individuals who are sensitive to state anxiety and 
score highly on the Trait Anxiety measure would be more likely to exhibit State Anxiety. 
Similarly, Spielberger’s research found “persons high in trait anxiety generally respond with 
greater elevations in state anxiety (Spielberger et al., 1970, p. 48). In contrast, fourteen 
participants (just over 60%) in this study were experiencing elevated levels of Climate State 
Anxiety in the absence of high Trait Anxiety. These findings indicate that social and 
environmental drivers of Climate State Anxiety in the absence of Trait Anxiety are also 
important in examining connectedness to nature and the lived experience of Climate State. 
7.2.3 Connectedness and Relatedness to Nature and Climate State and Trait 
Anxiety  
This study was concerned with identifying participants who were highly connected to nature 
and experiencing high levels of Climate State Anxiety. 
The use of validated tools for measuring Connectedness and Relatedness to Nature and 
Climate State and Trait Anxiety enabled correlations between to the variables to be 
demonstrated. This established that although the research literature on nature 
connectedness and health and well-being purports a strong relationship between nature 
connectedness and health and well-being (Cervinka et al., 2011; Comeau, 2012; Hill, 2006; 
Mayer et al., 2008; Senior & Townsend, 2003) it is not supported in a scenario of changes in 
nature, climate and weather associated with climate change. This research established a 
relationship between connectedness to nature and climate state anxiety. Establishing this 
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relationship was pivotal to the qualitative stage of the research as it provided an empirical 
rigorous basis for the selection of the Climate Witnesses. This supports the work of Searle 
and Gow (2010) who found that individuals who have a pro-environmental orientation are 
more likely to be distressed about climate change. The findings show clearly that there are 
increased levels of anxiety in participants relating to change in nature, climate and weather, 
which they attribute to climate change. This builds on the recent work of Butler et al. (2014, 
p. 252) who stressed that “anxiety, fear, loss or serenity are likely to arise through the 
anticipation of events related to climate change”. 
Hagerty et al. (1993), developed a theoretical model (See Figure 3) on relatedness, which 
identified multiple dimensions of relatedness. These dimensions were presented as a series 
of typologies to differentiate between the ways in which individuals connected with and 
related to the nature. Hagerty et al. (1993), suggests that the theory of relatedness provides 
a framework from which to better understand, assess and intervene with clients 
experiencing difficulties, and that varying states of relatedness or connectedness and 
disconnectedness will be demonstrated in individuals in various stages of psychological 
distress. These states of relatedness encompassed; involvement and lack of involvement, 
and; discomfort and lack of well-being and comfort and a sense of well-being. Relatedness 
may be moderated by emotions, cognitive ability or perception (Rouslin, 1973). Similarly 
Frumkin (2001) and Nisbet (2011) suggested that connectedness is characterised by 
involvement and a sense of well-being. Hagerty’s, model suggests that involvement leads to 
a sense of well-being and comfort and formed a solid basis for the research. These models 
of relatedness and the typologies deepen our understanding of the complex relationship 
between topologies and psychological states and connectedness and relatedness to nature. 
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Having applied this theoretical model with the overarching typologies, it is evident that 
under scenarios of the creeping impacts of climate change, connectedness and relatedness 
to nature are not predictors of happiness and well-being. Further investigation, of the inter-
relationships between and across the typologies with larger samples and in additional 
contexts, of the well-being indicator happiness and how it relates to Climate State Anxiety is 
warranted. 
7.3 How do Climate Witnesses Experience Connectedness to Nature?  
From Wilson’s seminal work in developing the biophilia hypothesis, several authors, 
amongst them Kellert (1993a), Dutcher, Finley, Luloff, and Buttolph (2007), Mayer and 
Frantz (2004b), Nisbet et al. (2009), Clayton (2012), Dutcher, Finley, Luloff, and Johnson 
(2007), Brügger et al. (2011), and Dunlap and Van Liere (2008) have identified a number of 
typologies of connectedness that have evolved from Wilson’s work. From these writings the 
typologies of connectedness, cognitive, physical and emotional, were drawn and used as the 
lenses through which the interview transcripts were analysed in order to examine how 
Climate Witnesses experienced connectedness to nature.  
All participants in this study exhibited connectedness and relatedness to nature to some 
degree; for example, nine of the seventeen Climate Witnesses physically connected with 
nature through active engagement in nature and through the work that they did. Such 
examples of how physical connectedness was exemplified in the lived experiences and 
stories of the Climate Witnesses in the study supported Kellert (2002) in reflecting his 
utilitarian values of nature, whereby physical benefit is derived from nature (Kellert, 2002). 
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Similarly, other Climate Witnesses experienced ecological-scientific values relating to the 
precise study and systematic inquiry that they displayed in their stories of nature and the 
way in which they were seen to connect with the natural environment. Such examples were 
termed as cognitive connection to nature, again supporting the work of Kellert (2002), 
Nisbet et al. (2009) and Perrin and Benassi (2009). Five Climate Witnesses expressed 
emotional connection to nature demonstrated through the frequent use of strong emotive 
language, describing their experience of nature and feelings of awe at the beauty of the 
natural world and seeing themselves as at one with nature and part of nature 
(Higginbotham et al., 2006; Mayer & Frantz, 2004b). This again demonstrates how Climate 
Witnesses experience connectedness to nature in many different ways. 
There is, however, very little discussion in Kellert’s (1993a, 2002) writings on the human 
expression of multiple values and typologies, although it is suggested that multiple 
typologies and values may contribute to a more fulfilling experience of self (Kellert, 1993a, 
p. 60). In contrast Brügger et al. (2011), recognised ‘substantial convergence’ within 
individual values ascribed to nature and typologies which was evidenced in this research. 
The lived experience of connectedness and the ways in which Climate Witnesses were 
affiliated with typologies was also deeply embedded in many of the narratives gathered in 
this study. For example, the stoicism narrative and the farmers and fishers narrative were 
deeply intertwined, speaking primarily of men and their profound connection to the land, 
which formed part of their identity. The narrative of family and community spoke of the rich 
connection Climate Witnesses had to each other, their families and their communities, 
which frequently enabled them to endure hardship and adversity associated with change. 
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Such findings are consistent with the work of Brügger et al. (2011) in that this research 
found Climate Witnesses connecting and relating with nature in multiple ways. The 
typologies of cognitive, emotional and physical connection drawn from the literature were 
demonstrated with physical connection being the most prevalent in the study and cognitive 
connection the least prevalent. 
7.4 How do Climate Witnesses Observe and Experience Weather and 
Climate Change? 
Climate Witnesses observations of weather and climate were described in sections 5.3 and 
6.3. Descriptions were based in the typologies of connectedness and relatedness that 
stemmed from the work of P. Clayton (2003), S. Clayton (2003), Schultz (2001) and Hagerty 
et al. (1993), then through the three distinct pathways presented in the climate change 
literature in particular Berry et al. (2010) and Doherty and Clayton (2011). 
In Australia, there has been unprecedented changes in weather and climate over the past 
four decades (The Climate Institute, 2013a). Climate Witnesses in this study recounted their 
lived experiences of acute and sub-acute weather disasters such as bushfires and floods. 
Many of their experiences concurred with the records held by Antarctic Climate and 
Ecosystems Cooperative Research Centre (ACE-CRC) and the Bureau of Meteorology (BOM) 
and the scientific literature. These have included record high temperatures, extreme drying 
and bushfires (Commonwealth of Australia, 2014a), repeated heavy rain and flooding 
(Commonwealth of Australia, 2015c), major storm events with exceptionally strong and 
damaging winds, severe thunderstorms, hail and flash flooding and severe winds 
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(Whitmarsh, 2008) resulting in loss of life, damage to homes and public infrastructure 
(Australian Broadcasting Commission, 2014). 
In exploring how Climate Witnesses were observing and experiencing climate change in 
Tasmania, many reported more chronic changes in the seasonal patterns of rainfall, winds 
and temperature (Grose et al., 2010) and also reported impacts of climate change on nature 
such as prolonged drought, changes in the distribution and abundance of marine and 
terrestrial species, and the disappearance of species. Such changes and observations are 
consistent with those reported by Steffen (2015), Thomas et al. (2004) the 
Intergovernmental Panel on Climate Change (2014), and McMichael, Friel, Nyong, and 
Corvalan (2008). 
Several Climate Witnesses ascribed scientific values to weather and climate, measuring and 
keeping records of rainfall, temperature, winds and wind speed. These Climate Witnesses 
were experiencing climate change as a measurable phenomenon reflecting Kellert (1993a, 
pp. 46-47) ecologic-scientific values and the “motivational urge for precise study and 
systematic inquiry into the natural world” (Kellert, 1993a, p. 47). In some cases, Climate 
Witnesses had been measuring and recording weather for decades and, in speaking through 
the narrative of reference points, were able to provide both verbal and written ‘evidence’ of 
the changes they believed were occurring in weather and climate, which concurred with 
weather and climate observations by the BOM and CSIRO. For example, annual climate 
statements from the Bureau of Meteorology over the last ten years have reported 
unseasonal dries, then wet, then warmth (Commonwealth of Australia, 2006a), extreme dry 
(Commonwealth of Australia, 2007a), warm and dry (Commonwealth of Australia, 2008a) 
frosts and heavy rain (Commonwealth of Australia, 2009a), unusually wet and warm 
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conditions (Commonwealth of Australia, 2010b), exceptional rainfall (Commonwealth of 
Australia, 2011f), heavy rainfall and flooding (Commonwealth of Australia, 2011i). Such 
changes were reflected in the narratives and typologies of the Climate Witnesses in the 
ways in which they described particular weather events as well as the impact of changes in 
weather on their daily lives, and the lives of those around them.  
In many cases, changes in weather and climate were described as physically experienced. 
For example, Climate Witnesses demonstrated physical connection through domination of 
nature, relaying their experiences of being out in the weather, physically experiencing the 
winds and rains whilst ‘subduing’ nature for utilitarian value in the form of farming, fishing, 
crop production and growing one’s own fruits and vegetable as described in the narratives 
of farmers and fishers. (Kellert, 1993a). 
The emotional experience of weather and climate was bound with physical and cognitive 
experiences, as described in response to acute and subacute weather events (Berry et al., 
2010). Climate Witnesses cognitively understood weather processes and physically 
experienced weather; however, when speaking about weather and climate they used 
weather as a metaphor for expressive thought which encompassed the emotion felt and 
their affinity to the seasons and climate (Cunsolo Willox, Harper, Edgeb, et al., 2013). The 
emotional experience of weather and climate resonated with Kellert (1993a) humanistic, 
symbolic, aesthetic; naturalist and surprisingly negativistic values were also expressed as 
fear of weather and climate. 
This research has demonstrated parallels between cognitive connection, cognitive 
experiences of weather and climate with the measurable phenomenon pathway through 
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which climate may be experienced (Australian Government, 2012a). It also demonstrates 
parallels between physical pathways, physical connection and the physical experience of 
weather and climate. Many Climate Witnesses had experienced acute climate change 
weather disasters such as floods and bushfires, which they attributed to climate change 
(Centre for Research on the Epidemiology of Disasters (CRED), 2006). The shifting weather 
patterns and fluctuations in the frequency and intensity of weather systems they reported, 
were consistent with changes reported by the Antarctic Climate & Ecosystems Cooperative 
Research Centre (2010) for Tasmania. 
Climate Witnesses also couched and explained their observations and experiences of 
changes to weather in references to social representations of climate change through fora 
such as mass media. Climate Witnesses actually used or cited events from the media to 
affirm their own experiences of climate change. For example, Climate Witness told of the 
immediate experience of severe storms, further relating these lived experiences to similar 
events in other parts of the world. The act of grounding their own individual experiences 
within more collective and global changes, was seen to provide a reference point or 
substantiation for their own witnessing. 
Importantly, the findings of this research suggest that there is no single pathway for 
‘experiencing‘ climate change, as experiences of weather and climate are mediated by time 
and place, exposure, connections to nature, family and community (Cunsolo Willox, Harper, 
Edgeb, et al., 2013). When examining the findings of this research in light of the existing 
literature it seems evident that, until recently, much of the research is this area has been 
discipline-specific and has failed to address the trans disciplinary and complex lived 
experience of weather and climate change, as revealed by this study. 
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7.5 How do these Experiences of Changes in Nature, Weather and Climate 
Impact on Health and Wellbeing? 
The results from this study demonstrate striking similarities between the psychological 
health impacts of acute, sub-acute and chronic climate change related events expanding our 
understanding of causal pathways, and demonstrating the complexity of the health impacts 
of climate change. 
Climate Witnesses experiences of the effect of changes in nature, weather and climate on 
their health and well-being were consistent with Doherty and Clayton (2011, p. 266) central 
idea that “climate change is as much a psychological and social phenomenon as a matter of 
biodiversity and geophysical and has impacts beyond the biophysical”. 
A considerable amount of research has been undertaken on the psychological impacts and 
significant mental health risks associated with acute and sub-acute weather disasters. 
However, as Tschakert and Tutu (2010), commented in his walking journey’s research 
psychological and emotional distress triggered by transformations in the environment 
relating to climate change are largely ignored. This research contributes to a new body of 
knowledge addressing creeping and gradual health impacts of chronic weather and climate 
change building on the relatively recent work by researchers such as Marshall (2014), 
(Cunsolo Willox, Harper, Edgeb, et al., 2013); Cunsolo Willox et al. (2014), McMichael (2014) 
and Butler et al. (2014). 
These creeping and gradual health impacts appeared to run in parallel with chronic changes 
in weather and associated changes in landscapes. The narratives of old times, reference 
points, storylines and solastalgia spoke of these changes. Several Climate Witness spoke of 
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change they had observed in rivers, forests, and the proliferation in some cases and loss in 
others of wildlife over many years. As a result of these changes, the Climate Witnesses were 
experiencing a sense of sadness and loss (Albrecht, 2011; Connor et al., 2004; Cunsolo 
Willox, Harper, Edgeb, et al., 2013; Cunsolo Willox, Harper, Ford, et al., 2012; D. Green & 
Minchin, 2014; Hunter, 2009; Mc Namara & Westoby, 2011; Petrasek MacDonald et al., 
2013; Rigby et al., 2011). The narrative of farmers and fishers similarly described of loss, 
anxiety, substance abuse, depression, and suicide. 
Berry et al. (2010), when developing their causal pathway, argued that acute, sub-acute and 
chronic climate change weather disasters have the potential to impact directly and 
indirectly on mental health. Some of the lived experiences of weather and climate that were 
described by Climate Witnesses did result from acute disasters. For example, in the 
narrative of stoicism and solastalgia. Climate Witnesses described the impacts of the 
Tasmanian bushfires, which was an acute weather disaster. However, many health impacts 
were also experienced as part of chronic weather and climate change. There were 
similarities between the experiences of Climate Witnesses and what was being reported in 
the literature, mainly in relation to changes in the environment (Albrecht, 2010, 2011). In 
particular, both the literature and Climate Witnesses reported damage to landscapes 
(Albrecht, 2011; Albrecht et al., 2007), impaired place attachment (Cunsolo Willox, Harper, 
Ford, et al., 2012), droughts (D. Anderson, 2009) and changes in agriculture (Hanna et al., 
2011) as part of the subtle and creeping changes in nature. Climate Witnesses reported 
vector, water and food-borne illnesses and allergies (K. Smith et al., 2014). Others expressed 
their overwhelming sense of anger, fear, grief, loss and sadness, and the impact of changes 
on their emotional state and some their experiences of stress and depression and concerns 
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about the increasing numbers of suicides within rural communities (Albrecht, 2007; Alston, 
2012; Berry et al., 2010; Cunsolo Willox, Harper, Edgeb, et al., 2013; Hanigan et al., 2012; 
Nicholls et al., 2006; Steffen, 2015). 
Cunsolo Willox (2012), in her work Climate Change as a Work of Mourning relates her 
personal awakening to the fragility of life and the sense of loss and grief experienced 
following the denuding of landscapes and loss of birds and animals. She describes the “grief 
for the loss of non-human bodies, spaces, and places” and her experiences of the “processes 
of grief and mourning for creatures and areas that were not human” (Cunsolo Willox, 2012, 
p. 138). The experience of grief associated with slow, creeping changes in nature, climate 
and weather was palpable in many Climate Witnesses. Two Climate Witnesses were quite 
significantly affected by this grief describing changes in bird and animal life, relating how the 
rain was no longer falling in areas where it had reliably fallen in the past and that seasonal 
events were no longer predictable. These Witnesses openly expressed grief, often with tears 
as they related these experiences as their powerlessness. Cunsolo Willox (2012) notes that 
“such responses do not appear in broader public and academic discourses concerning 
climate change” (Cunsolo Willox, 2012, p. 139). More recent psychological research into the 
impacts of global climate change recognises that “slowly evolving changes in environmental 
conditions will have significant impacts” however ‘policy makers often ignore these 
potential impacts” (Clayton et al., 2015, p. 14) focussing on adaptation responses. Clayton et 
al. (2015, pp. 15-16), also noted that “more research is needed on the impacts of climate 
change on human well-being and to the possible impacts of environmental degradation on 
place attachment and identity. There is still much to be learnt in the area of environmental 
change relating to climate change and the human health impacts. 
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Climate Witnesses in this study provided clear evidence of their experiences of change in 
weather and climate and corresponding change in nature (Butler et al., 2014). In some 
cases, Climate Witnesses reported that the aesthetic value of nature was lost due to the 
impacts of climate change. Others explained changes in the present based on reference 
points of how nature, weather and climate had been in the past (Albrecht, 2005, 2011; 
Cunsolo Willox, Harper, Edgeb, et al., 2013). This sense of loss was prevalent in the 
narratives of old times, reference points and story lines where past belief and knowledge of 
nature, weather and climate were seen as no longer relevant (Albrecht, 2011; McNamara & 
Westoby, 2011). These narratives exemplified Albrecht (2012a, p. 1) notion of solastalgia 
and “the changing relationship between the states of biophysical and built environments 
and human mental and physical health” and extend his work by clearly showing the loss of 
solace resulting from perceived very subtle, creeping, change as well as from the more 
obvious chronic and destructive changes to nature through industrial activity such as mining 
and forestry. The narrative of solastalgia was also expressed, along with the narratives of 
isolation and loneliness (Sartore, Kelly, & Stain, 2007). 
Changes in weather and climate and associated changes in crop and animal production, as 
well as fruiting and harvesting times, were impacting on several Climate Witnesses. These 
changes were expressed as part of the narrative of farmers and fishers, government and big 
business (D. Anderson, 2009). These impacts frequently lead to stress from loss of farm 
income and livelihood, and resulted in people moving off-farm for work to subsidise farm 
income. Frequently these impacts contributed to the breakdown of families and 
communities and increasing the stress levels for those that remained on the farm, as they 
frequently had to take on extra work on the farm to account for the person that had left (D. 
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Anderson, 2009). Men, although faced with these difficulties, remained supported by stoic 
and parochial attitudes of the farmer ‘doing it tough’ (Alston, 2007, 2012). These attitudes 
were reflected in the farmer and fisher narrative and also the stoicism narrative (Stehlik et 
al., 2000).  
Of particular interest was the morphing of narratives such as stoicism, government and big 
business. For example, farmers and fishers who were experiencing changes in nature 
stemming from changes in weather and climate frequently spoke of the challenges they 
were facing because of government and big business.  
In many cases the experiences of Climate Witnesses was having repercussion on their 
psychological health and, as reported by World Health Organization (2009a, p. 9), was 
“spilling over into mental health problems, despair and suicide”. Similarly, Alston (2007) 
research on gender and climate change was affirmed by this study, which found increased 
levels of depression, anxiety and stress amongst farming men. Alston (2012) research on 
rural male suicide, Coêlho et al. (2004) research on the psychological response to drought in 
Brazil, and Butler et al. (2014, p. 254 ) have reported that “increases in drought associated 
with climate change is likely to increase the rate of suicide (due, for example, to loss of 
livelihood and observing the suffering of livestock)” was also supported in this study, with 
Climate Witnesses reporting several cases of stress and anxiety flowing into depressive 
illnesses requiring medicating and possibility contributing to cases of suicide.  
At times the interviews were emotionally-laden, with Climate Witnesses openly expressing, 
sometimes in tears, their sense of grief about the changes they were experiencing. These 
findings also again affirmed the research of Alston (2007) who examined the mental health 
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outcomes of climate change on farming men and the work of Hanigan et al. (2012, p. 
13954), work which found “clear evidence to support” the hypothesis that “droughts 
increase suicide in farmers and farm workers”. Several of the themes such as stoicism and 
parochial attitudes have been observed by previous researchers such as Kilpatrick, Willis, 
Peek and Johns’ (2011) in their work investigating the vulnerability of farmers and fishers. 
Rural hardship and male stoicism is entrenched in the Australian psyche, through poetry and 
literary writing. In, for example A Mountain Station, where Banjo Patterson describes the 
loss of his cattle to the rising river and where selling the station epitomises the challenges 
faced on the land: 
… So after that I’ll give it best; 
No more with fate I’ll battle. 
I’ll let the river take the rest, 
For those were all my cattle. 
And with one comprehensive curse 
I close my brief narrations, 
And advertise it in my verse –  
‘For Sale! A Mountain Station’.  
Banjo Patterson’s (1941) 
‘Giving it there best’ and battling with fate are part of rural masculinity in Australia however 
this also contributes to poor health outcomes including increased levels of depression and 
suicide amongst rural men. Similarly, Berry (2008) reported stoicism as typical of men in 
rural areas. The narratives of stoicism affirmed on the one hand the likelihood of men 
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remaining stoical under adverse conditions and, men’s reluctance to speak up about the 
challenges they face on the land resulting from changes in climate and weather.  
Seven distinct narratives were identified from the Climate Witness interviews. The 
individual narratives were not unique to any particular typology or to the lived experiences 
of nature, weather, climate change and health. Several of the narratives concurred with 
narratives identified in the literature, such as the narrative of isolation and loneliness (D. 
Anderson, 2009), the narrative of family and community (Kilpatrick et al., 2012; Petrasek 
MacDonald et al., 2013) and solastalgia (Butler et al., 2014). 
7.5.1 Connectedness and Relatedness to Nature as a Mediator of Health and Well-
Being 
Psychological research in the area of connectedness to nature reports connectedness to 
nature as playing decisive role in health and well-being (R. Kaplan & Kaplan, 1989; Kellert, 
1993a; Mayer et al., 2008; Nisbet et al., 2009) and the “beneficial effects of nature on social, 
psychological well-being” (Cervinka et al., 2011, p. 1). Studies have focussed on the 
restorative value of natural scenes in surgical patients and in-patients in hospital settings 
(Ulrich, 1984) whilst research tackling mental health has highlighted the benefits of contact 
with nature in mental health disorders. These studies of the health benefits of nature have 
focused largely on intact nature which is unaffected by human activities.  
Albrecht (2010, 2011, 2013), has demonstrated that degraded nature such as areas that 
have been denuded and cleared by forestry operations or degraded and scarred by mining 
activities have a negative impact on health and well-being, coining the term solastalgia. 
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Butler et al. (2014, p. 251), noted that “a range of emotions and cognitive states … 
associated with biophilia and solastalgia will also be influenced by climate change”. 
Interestingly both men and women observed and experienced changes in nature, weather 
and climate and both expressed their concern regarding the changes. Male Climate 
Witnesses openly expressed their concerns for other men who they knew were suffering 
from distress, anxiety and depression and facing hardship on the land relating to the 
observed changes. However women were more inclined to express their concern for men 
and worry about the men’s capacity to cope suggesting that women had better coping 
mechanisms. Some Climate Witnesses had the skills and ability to acknowledge their 
experiences and observations of changes in nature which they related to climate change 
and objectively move on whilst others became emotionally distressed and could not cope 
with the changes.  
This study demonstrated that Climate Witnesses experienced poorer health and a 
diminished sense of well-being and increasing levels of anxiety in response to changes in 
nature, climate and weather. The term Climate State Anxiety has been introduced to 
describe the sense of loss specifically pertaining to a sense of grief and loss caused by 
changes in nature, climate and weather that was experienced by the Climate Witnesses. 
This sadness, grief and deep sense as loss in response to the lived experience of Climate 
Witnesses and their observations of changes in nature due to climate change opens a new 
area of research in ecopsychology and the relationship between connectedness and 
relatedness to nature and health and well-being. 
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7.6 A Conceptual Model for Understanding Community Level Anxiety in a 
Changing Climate  
This research was underpinned by Hagerty’s (1993) theory of nature relatedness. The 
premise of the theory is that connectedness is characterised by involvement with the world 
around you and brings about a sense of comfort and well-being, whilst disconnectedness is 
characterised by a lack of involvement, discomfort and a lack of well-being.  
The research was principally concerned with connectedness to nature, weather, climate 
change, health and wellbeing. Kellert and Wilson (1993) in their seminal work on the 
Biophilia Hypothesis, developed ‘nine perspectives of nature … as a way of describing 
perceptions of animals’ (Kellert & Wilson, 1993). These nine perspectives were presented 
and discussed in Chapter Three, section 3.2.5. This research was informed by Kellert and 
others, including Kaplan and Talbot (1983); Mayer and Frantz (2004b), Patton (2002), Perrin 
(2009) and Nisbet (2008) who further developed Kellert’s work, by exploring the naturalistic 
values of nature on psychological health. 
Kellert's (1993a), typologies provided a useful lens through which to examine 
connectedness and relatedness to nature. The typologies were evaluated and modified for 
the application to the study and components of typologies were in some cases combined 
and in others left unchanged to better reflect the complexity, relationships and 
interconnection of the typologies. The naturalist and humanistic typology was adopted and 
referred to as emotional connection. Emotional connection is expressed through one’s love 
for nature based on shared history, interests and concerns whilst the naturalist typology 
reflects ones innate need to connect with nature. His ecologistic-scientific typology was 
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referred to as ‘cognitive connection’ in this research reflecting the desire for knowledge and 
the evaluation and study of nature through rigorous study and the attainment of empirical 
knowledge. Utilitarian and dominionistic typologies referred to in this research as physical 
connection are expressed through physical benefits and value that is derived from nature as 
‘a fundamental basis for human sustenance, protection and security’ (Kellert, 1993a, p. 44). 
These typologies were used as a lens through which concepts and attributes of 
connectedness to nature, weather and climate change, and health and wellbeing could be 
viewed. 
The typologies, concepts and attributes depicted in Table 20, Figure 11, Figure 12, and 
Figure 13 and presented in section 5.4 informed the development of a conceptual model. 
Underpinning the development of the model are the assumptions from the current theories 
on the human and nature relationship which support the physical and psychological benefits 
from spending time in, and being connected to nature (Cervinka et al., 2011; Comeau, 2012; 
Mayer et al., 2008; Nisbet, 2011). 
There are three primary components of the conceptual model which “attempts to represent 
physical, psychological and logical processes” (Shoemaker, Tankard, & Lasorsa, 2004) and 
complements the use of the typologies: the emotional (psychological processes), cognitive 
(logical processes) and physical (physical processes) used in this study. 
The concepts and attributes of observations and the lived experiences of connectedness, 
changes in nature, weather and climate; and the psychological and physical health effects of 
those changes; and how people make sense of the effects are presented in the three 
dimensional conceptual model in Figure 14. The complex interactions between the 
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typologies and attributes are represented in the areas of shaded overlap in the model. For 
example in some cases all three typologies may be represented in an individual as will be 
the attributes of those typologies. 
 
Figure 14: Conceptual Model of the Relationships between the Typologies of 
Connectedness and the Experience of Weather, Climate and Health 
The typology of physical connection to nature is expressed through physical activity, and 
active involvement in nature. This physical connection is frequently evident in people who 
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derive physical benefits from nature in the material sense such as farmers, and fishers. 
Physical benefits may also be derived through gardening, engaging in nature through 
sporting activities such as golf, horseback riding, sailing, and so on. Climate and weather 
observations by people physically connected to nature are made on the basis of physical 
changes occurring on the landscape such as more or less rain causing erosion and run off, or 
changing weather patterns driving the proliferation of weeds, pest species and native 
animals. The health impacts are expressed physically through increasing consumption of 
alcohol and drugs and related violence; and psychologically as depression and anxiety, 
sometimes resulting in suicide. Themes of isolation, loneliness, stoicism and the blaming of 
government and big business are prevalent. 
The typology of emotional connection to nature is expressed through being at one with 
nature, spending time observing nature and coming to understand its innate beauty and 
wonder. This emotional connection is frequently evident in people who derive great 
satisfaction from being in contact with nature. Emotional connection is expressed as a love 
of nature, in finding nature fascinating. Climate and weather observations by people 
emotionally connected to nature are made on the basis of watching ‘the comings and 
goings’ of weather and understanding, through observation, what the weather brings with 
it. The health impact of these changes is experienced as grief, loss, anguish, despair and 
powerlessness, and manifests in psychological illness such as anxiety, depression and 
solastalgia. Themes of storylines, reference and anchor points dominate. 
The typology of cognitive connection to nature is expressed through empirical systematic 
study, from a scientific perspective, coming to understand the function of nature, often 
independently of the inter-relationships between natural systems. This cognitive connection 
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is frequently exhibited in people who derive great satisfaction from scientific knowledge and 
express their knowledge statistically. Climate and weather observations by people 
cognitively connected to nature are made on the basis of physical measurement of the 
components of nature such as weather data (wind direction, wind speed, temperature, and 
rainfall) and understanding weather and climate through models and projections. The 
health impact of these changes is experienced as physical illnesses such as food and water-
borne diseases, asthma and hay fever. Themes of parochial attitudes, big business, 
government and blame are prevalent. 
The conceptual model adds a new dimension to existing models on connectedness and 
health and well-being. As argued by, for example, Albrecht (2011) in Chronic environmental 
change: emerging 'psychoterratic' syndromes the conceptual models show that the lived 
experience and observations of changes in nature, weather and climate attributable to 
climate change may bring about diminished well-being. This model demonstrates that the 
beneficial role of nature in health is diminished due to climate change. There are a number 
of attributes such as social connection, economic status, financial security and the broader 
social determinants of health that have not been incorporated in the model. The 
incorporation of these attribute in future research on a larger scale would provide an 
interesting layer which would deepen our understanding of the typologies of connection 
and the relationships, similarities and differences between them. The conceptual model 
provides a useful basis for the examination of the inter-relationships between 
connectedness, weather, climate and health. The model can be applied in areas where 
future climate projection indicates the likelihood of significant changes in the natural 
environment stemming from changing weather patterns. The model has considerable value 
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for health and allied health practitioners, policy makes and local government. It provides a 
mechanism to pre-empt areas at risk of experiencing health impacts in relation to creeping 
changes in climate and weather, which are liable to place burden on health systems. 
7.7 Opportunities for New Research 
This research expands on existing bodies of work in the field of environmental health. The 
research moves beyond the traditional focus of adaptation and mitigation of extreme 
events into emerging health threats associated with climate change that are not directly 
related to extreme events, but related to ‘creeping’ changes in the natural environment, 
including climate change and its impact on ecological systems and nature (Myers & Patz, 
2008). 
This research, whilst supporting Searle and Gow's (2010) research on the relationship 
between increasing public concern about climate change and symptoms indicative of 
depression, anxiety and stress, also highlights the need for further research which could 
examine the seemingly increasing levels of anxiety, fear, loss of serenity and grief that are 
likely to continue to rise as a product of projected changes in weather and climate. 
Significantly, the research offers insight into creeping health and well-being impacts of 
climate change that frequently goes unnoticed because they are not part of a human 
response to acute and extreme weather and climate disasters. Many of the Climate 
Witnesses are experiencing sadness: grief and loss: grief for what is going on in their local 
environment, grief in the changes to sowing and harvesting, grief in the changes in wildlife, 
grief in the loss of birds, changing bird species distribution and abundance, and a deep grief 
stemming from the solastalgia that they are feeling because of the impact that they see 
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climate change is having. They are also experiencing loss of what they once held true. These 
feelings, which are exemplified in Albrecht’s (Albrecht, 2011, 2012a) work, also identified 
the need to continue to build on his work and on our understanding of solastalgia resulting 
from very subtle, creeping changes as well as from the more obvious destructive changes to 
nature through chronic change agents such as industrial activity and in particular mining and 
forestry. 
This research confirmed the work by Alston and Kent (2008) on the stoicism of men in rural 
areas and their reluctance to express their emotions and seek help in the face of adversity. 
There is clearly research that needs to be done to understand these phenomena and to 
increase the number of men speaking about and receiving help. In addition, further research 
is warranted to examine the relationship between trait anxiety and levels of climate state 
anxiety over time in Climate Witnesses who are not exposed to extreme events. 
Further research could also examine the gender disparities identified in the thesis and the 
apparent disproportionate impact on rural men of changes in weather and climate and the 
resulting impacts on rural life. 
Most significantly this research has highlighted an under-researched area of climate change 
and health, and that is the health impacts of creeping climate change and related impacts 
on nature and health. Further research is warranted to examine these impacts of ‘creeping 
climate change’ on nature, human health and well-being. These future studies should 
consider the impacts of creeping climate change in other settings such as urban, peri-urban 
to assist with establishing the veracity of the respective model. In turn, this research may be 
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used to inform decision-making and assist with identifying the mechanisms needed to 
support their physical, mental and emotional health and well-being. 
The research did not move into the research area of adaptation to the mental and 
emotional health impacts of changes in nature, weather and climate as it was beyond the 
scope of the thesis. As such this is an area where future research is warranted. 
This research did not examine in detail co-morbidity between Trait Anxiety and Climate 
State Anxiety; nor did it examine the characteristics of the sample population in relation to 
socio-demographics and co-morbidity. This research gap warrants investigation, as it would 
significantly contribute to identifying general vulnerability to Climate State Anxiety. 
Further opportunities exist for delving more deeply into the experiences of climate grief, 
loss, anxiety, suicide and stress within the context of the typologies of connectedness and 
relatedness to nature. It is likely that this would reveal synergies, complex interactions and 
relationships across the typologies. 
7.8 Limitations of the Research 
The thesis has sought to present a coherent representation of the lived experiences of a 
small number of Climate Witnesses. The findings of the study represent the lived 
experiences of 23 Climate Witnesses in rural and remote parts of Tasmania. The lived 
experience of Climate Witnesses in the three Study Areas is unique to those individuals and 
the Study Areas themselves, and as such is not readily generalisable or representative of the 
experiences of all Tasmanians living in rural and remote parts of the State of Tasmania. 
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A primary method of recruitment for the first stage of the research was via community 
organisations and peak bodies. Reliance on third party recruiters, for whom the survey was 
not necessarily a high priority, may have limited the number of potential volunteers. The 
researcher had to carefully balance the contact with the third parties so as not to seem 
‘pushy’, yet it was vital to the study to know how many people had been contacted and 
invited to participate. 
Tasmania, as a whole, has very low literacy rates and many people living in rural and remote 
areas have limited and intermittent access to computers and Internet services, which is 
compounded by their inability to travel to areas where services are more reliable and 
available at no cost. Reliance on the use of email as the primary source of communication 
and distribution of the survey assumed a degree of computer literacy within the study 
sample and also assumed access to a computer. Representatives of organisations were 
given the option of having available hard copies of the survey for their members. Over 100 
hard copies were provided to organisations and only six hard copy surveys were returned 
completed. 
A number of surveys were incomplete. This may have been due to the nature of the 
questions asked, particularly the demographic and socio-economic questions with Climate 
Witnesses not being clear as to why the questions were relevant to the study or not wanting 
to disclose that level of personal information. Participants self-nominated to participate in 
the initial survey and subsequently provided their consent to act as Climate Witnesses. Once 
the data was analysed, individuals who had provided consent and who met the Climate 
Witness selection criteria were contacted. Many of these people were difficult to get in 
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contact with and in some cases were not available during the timeframe given to complete 
the interviews. 
There were fifteen female and eight male Climate Witnesses. The gender imbalance was 
due to the higher number of women who completed stage one of the research, which 
provided the population from which the Climate Witnesses for the second stage of the 
research was drawn. 
Thirteen of the Climate Witnesses came from Study Area 1 and 12 of those resided on 
Flinders Island. The elevated interview figures for Flinders Island resulted from the 
researcher being delayed on the Island due to an interview participant changing her pre-
arranged interview time, and this enabled time for snowball sampling in Study Area 1. As a 
result, Study Area 1 was disproportionately represented in the results. To overcome this 
short coming data was analysed for each of the three Study Areas and across all three Study 
Areas. Snowball sampling in the other Study Areas was not possible, due to time constraints. 
In the STAI Y- 1 participants were required to keep in mind climate change whilst answering 
the questions. It is possible that participants did not focus on climate change whilst they 
answered the questions so it is difficult to isolate climate change as being linked to the 
expression of anxiety. 
The development of the conceptual model (See Figure 14) was challenging as the multiple 
attributes presented and the complex interactions between these attributes, were 
pictorially difficult to represent. Added to this was the challenge of developing a conceptual 
model that speaks to the variety of ways individuals understand pictorial or graphical 
representation of knowledge. Further refinement of the pictorial representation of the 
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relationships between the typologies, connectedness to nature, weather climate and health 
may enhance future communication of the model. 
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7.9 Strengths of the Research 
Research investigating the relationship between connectedness to nature and psychological 
health has focused on empirical measurement (Cervinka et al., 2011; Comeau, 2012; Tauber, 
2012), and adds to the existing body of research examining the relationship between 
connectedness to nature, climate change and psychological health outside of studies on the 
effects of extreme events. 
As a mixed methods study, this research combines quantitative and qualitative methods to 
extend the empirical findings on connectedness to nature and health, to give voice to the 
personal lived experiences of connectedness to nature, changes in weather and climate 
change and the effect of health and well-being. The quantitative component of the study 
uses validated and reliable measures to assess the relationship between connectedness to 
nature and climate state and trait anxiety. The qualitative component of the study moves 
beyond the more traditional epidemiological and empirical approaches to examining the 
health effects of climate change, thereby providing an in-depth understanding of the lived 
experience of connectedness to nature, climate and weather and the influence of these 
aspects on health and wellbeing in three rural areas of Tasmania. 
The study integrated quantitative and qualitative methods. Triangulation of the study data, 
through combining the past, present and future projections for Tasmania’s climate and 
weather and the data from the quantitative and qualitative stages of the study, has 
confirmed many subtle, creeping and insidious aspects of the impacts of living in a time of 
changing climate. Climate Witnesses’ accounts of their experiences of changes in nature, 
weather and climate and the corresponding experience of anxiety and reduced health and 
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well-being offers one of the first insights into the existence of climate state anxiety as a 
component of solastalgia, that is attributed day by day, month by month, year by year to 
the lived experience of changes in nature stemming from changes in weather and climate. 
7.10  Conclusion  
The health and climate change literature has largely focused on epidemiological studies 
quantifying health impacts of extreme events (Berry et al., 2010; Butler, 2014; McMichael, 
2011a). The focus of this research was on individual responses to the more elusive, 
creeping, subtle and pervasive changes in nature and climate stemming from ‘real’ or 
‘perceived’ changes in climate and weather and the impact of those changes on health and 
well-being. 
The two-stage nature of the research required the integration of theoretical and 
methodological ideas and the use of mixed methods. A mixed methods approach was 
applied to the research question to maximise the strength of both the quantitative and 
qualitative components of the research and provided a deeper and more nuanced 
understanding of the quantitative data collected in the first stage of the research. 
The ecopsychological and psychological literature asserts that connectedness to nature 
enhances mental health and wellbeing. Despite Climate Witnesses demonstrating a high 
degree of connectedness and relatedness to nature, this connectedness to nature did not 
always translate into an enhanced level of well-being.  
Climate Witnesses were experiencing and observing changes in nature, many of which are 
being attributed to changes in weather and climate over time. These observations and 
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experiences encompassed changes in the distribution and abundance of species, both 
faunal and floral, changes in the comings and goings of the seasons (flowering periods, 
growing periods, fruit set) and changes in natural processes and landscape (increased loss of 
soil moisture, trees dying, rivers no longer flowing). Several Climate Witnesses felt that their 
sense of well-being and health was compromised by changes that they were experiencing in 
nature. They expressed feelings of loss, sadness and anger because of changes that they 
observed in nature and attributed to climate change. There is considerable scope for further 
exploration of the emotional and psychological distress triggered by changes weather and 
climate and observed changes in nature. 
The lived experience of the Climate Witnesses in this research suggests that connectedness 
to nature, when coupled with changes in climate and weather over extended periods of 
time, can result in diminished health and well-being particularly when the natural 
environment from where solace, health and wellbeing are derived is under threat. This was 
perhaps best exemplified by one Climate Witness, when he said: 
I love it here I'm surrounded by water I'm surrounded by nature”, later in the 
interview he said ‘they constantly live in fear that their knowledge of the season 
that they once had is now completely irrelevant … that's what soul destroying for 
them (Climate Witness No 8RH, 2013). 
This research introduced the term ‘climate state anxiety’ and has extended our 
understanding of the psychological responses to weather and climate to the experience of 
climate state anxiety stemming from these pervasive and creeping changes in the individual 
natural environment.  
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Scientific evidence is mounting as to the unprecedented impact our changing climate will 
have on human health and wellbeing; however, much of the existing academic literature on 
the human health and well-being impacts of climate change, and specifically the 
psychological health impacts of climate change, tend to focus on psychological responses to 
climate induced extreme events such as cyclones, floods and fires. Specifically, the literature 
contained empirical studies on such things as PTSD and did not extend to qualitative 
enquiries of the individual’s lived experience of climate change. In addition, a large body of 
studies focuses on mitigation of climate change and adaptation to the projected health 
impacts in relation to extreme events of climate change. Few examine cumulative, long-
term health impacts or the ‘creeping health impacts’ of climate change. It is in this space 
that this research makes its contribution. 
The findings of this research demonstrating a relationship between connectedness to 
nature and climate state anxiety have provided new and important insights into those 
relationships.  
A further body of new and emerging research identified the psychoterratic condition 
solastalgia, which makes the connection between the psycho (mental state) and terra (state 
of the earth) and is defined as “the pain experienced when there is recognition that the 
place where one resides and that one loves is under immediate assault … a form of 
homesickness one gets when one is still at home” (Albrecht, 2005, p. 17). Solastalgia was 
first used in relation to environmental destruction (specifically relating to open cut mining) 
and the diminished mental health and wellbeing resultant from the destruction of, and 
damage to, the natural environment. 
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This study has further extended Albrecht’s 2011 work on solastalgia, identifying Climate 
State Anxiety as a form of solastalgia in people who are highly connected to nature and 
experiencing subtle and creeping changes contributed to by climate change. These subtle, 
creeping and gradual changes, driven by weather, weather patterns and climate, are 
contributing to changes in the natural environment and a diminished sense of health and 
wellbeing. Climate-induced solastalgia is manifesting itself as a psychological condition 
encompassing increased anxiety, and stress. Solastalgia is being experienced as a sense of 
loss of reference points that Climate Witnesses knew to be ‘true’ from their past 
experiences, powerlessness, and grief. 
The findings of this thesis suggest it is time that health professionals and decision-makers 
acknowledge the diminished sense of health and well-being that is being experienced by 
individuals in response to slow, subtle and creeping changes in nature which in turn, are in 
response to changes in weather and climate. 
The major contribution of this research is the conceptual model on the relationship 
between connectedness and the experience of weather, climate and health. The conceptual 
model builds on conceptual and theoretical models in eco-psychology and extends these 
models of connectedness and relatedness to nature and human health and well-being. It 
brings together the typologies of connection and the critical attributes and concepts of 
connectedness to nature, weather, climate, health and well-being and in so doing enables 
systematic exploration of the extent to which the typologies of physical, emotional and 
cognitive connection influence the lived experience of nature, weather, climate and health. 
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The conceptual model and the analytical approach of this research is intended to facilitate a 
better understanding of the complex interaction between connectedness to nature, 
weather, climate and anxiety responses to change in nature and climate. Understanding this 
complex interaction provides an important starting point for negating the adverse 
psychological health and well-being impacts of climate change. 
This thesis concludes through the experiences and the words of Climate Witnesses who so 
eloquently expressed their deep connection to nature and their overwhelming sense of loss: 
I guess it’s like your anchor point of what the world should be like [is], has 
changed, it's just not like that anymore (Climate Witness No 8RH, 2013). It will be 
with hindsight that we are able to look back and say, that was one of the early 
indications on a local community level that climate change was happening and, 
nobody listened because this dominant paradigm that exists at the moment is 
that it’s changing which is something that happens in the future not the present 
(Climate Witness No 6MH, 2013) and understand that, the knowledge that they 
have had [of how nature should be] for so long is now bordering on irrelevant 
and that's what is soul destroying for them (Climate Witness No 8RH, 2013). 
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Appendix A: Literature Search 
An initial systematic search (April 2011) of the literature was conducted using the 
computerised database PubMed to identify peer-reviewed and ‘grey’ literature. Searches 
were carried out using Boolean logic, truncations and wildcards. The search terms ‘mental 
health’; ‘climate change’; ‘climate variability’; ‘environment’; ‘connect*’; ‘health impact’; 
‘health implications’ were used. 55 papers were examined by title, abstract and key words 
and the full paper was scrutinised based on the paper being peer reviewed and having the 
key words ‘climate change’; mental health’; ‘psychological health’. Seminal papers and 
citations were also examined. 
A further systematic search (August 2011) of the computerised data bases PubMed; Scopus; 
ProQuest; and Wed of Knowledge was conducted to identify peer-reviewed and ‘grey’ 
literature using the search terms ‘connect’ (and its truncations); ‘nature’; ‘cognitive or 
emotional or spiritual or physical’; ‘health impacts’; ‘psychological’; ‘mental’; ‘climate 
change’; and ‘resilience’ were used. The searches were saved into the databases and 
registered to receive automated fortnightly updates of new citations. Fortnightly updates 
were subsequently examined for relevance based on title, abstract and key words and the 
full paper was scrutinised and incorporated in the literature review. 
Further refining of search terms and combinations were performed including: 
‘health impacts’ AND ‘Psychological’ OR ‘mental’ produced 155 papers (Proquest); 1108 
(Scopus); 111(PubMed); 93 (Web of Knowledge) 
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‘resilience’ AND ‘climate change’ produced 36 papers (Proquest); 926 (Scopus); 
124(PubMed); 1,047 (Web of Knowledge) 
‘Connect*’ AND ‘Nature’ 27,156 papers (Proquest); 23,771 (Scopus); 8,147 (PubMed); 
14,895 (Web of Knowledge) 
‘Connect*’ AND ‘Nature’ AND ‘Cognitive’ OR ‘emotional’ OR ‘spiritual’ Or ‘physical’ 21,091 
papers (Proquest); 2,717 (Scopus); 991 (PubMed); 1,596 (Web of Knowledge) 
‘health impacts’ AND ‘Psychological’ OR ‘mental’ AND ‘climate change’ AND ‘Connect*’ AND 
‘Nature’ AND ‘Cognitive’ OR ‘emotional’ OR ‘spiritual’ Or ‘physical’ no papers (Proquest); no 
papers (Scopus); no papers (PubMed); no papers (Web of Knowledge) 
Papers were examined by title, abstract and key words and the full paper was scrutinised 
based on the paper being peer-reviewed and having key words ‘climate change’; mental 
health’; ‘psychological health’. Seminal papers and citations were also examined. Papers 
prior to 1993 were excluded unless they were seminal papers.  
Papers from citation lists were followed up and examined. 
The web sites of leading international bodies such as the World Health Organization (WHO); 
Intergovernmental Panel on Climate Change (IPCC); World Meteorological Organization 
(WMO); and the United Nations (UN) were accessed and searched for publication.  
Australian Government websites including the Bureau of Meteorology (BOM); The 
Commonwealth Scientific and Industrial Research Organisation (CSIRO) Climate Adaptation 
Flagship; The National Climate Change Adaptation Research Facility (NCCARF); Australian 
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Department of Climate Change; The Garnaut Climate Change Review; National Climate 
Centre; and the Climate Institute were systematically searched for publications. The tables 
of content were searched for key words including ‘climate change’; ‘climate’; ‘disasters’; and 
‘health’. Documents and reports containing the key words were included in the review. 
Non-government organisations; research and educational institutions; and peak body web 
sites were searched including the NCCARF Human Health Network; World Wide Fund for 
Nature (WWF) and the Antarctic Climate and Ecosystems Cooperative Research Centre 
(ACE-CRC); National Rural Health Alliance were searched for relevant documents and 
reports. The tables of contents were searched for the key words ‘human health’; health’; 
‘health impacts’; and ‘mental health’ and documents and reports containing the key words 
included in the review. 
Chapter Two examines documents, reports and peer-reviewed literature from leading 
national and international bodies and research and educational institutions on the 
relationship between climate and human health and the observed and predicted impacts of 
climate change on human health. A search of the computerised database GoPubMed (Feb 
2012) using the search terms ‘climate change’ and ‘health’ found 1,542 papers. Of note was 
the doubling of the number of papers published in the area of climate change and health 
between 2007 (89 papers) and 2008 (182 papers). 
Details of all journal articles, reports and documents were entered into an Endnote 
database for future reference. 
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Appendix B: Demographic Comparison of Study Areas Based on Australian Bureau of Statistics Data  
The following table presents a demographic comparison of some notable difference between the three study areas(Australian Bureau of Statistics, 2013a, 
2013b, 2013c, 2013d, 2013e, 2013f, 2013g, 2013h, 2013i, 2013j). 
 AREA ONE  AREA TWO AREAS THREE 
 Flinders Dorset Glamorga
n Spring 
Bay  
Break 
O’Day 
Area 1 
Total  
Circular 
Head 
West 
Coast  
Waratah-
Wynyard 
Area 2 
Total  
Central 
Highlands  
Southern 
Midlands  
Derwent 
Valley  
Area 3 
Total  
Population 776 6,827 4,190 6,194 17,987 7,977 4,678 13,708 26,363 2,262  6,049  9,704  18,015 
Median Age 52 44 53 50 51 38 39 43 39 45 42 41 42 
Gender 
Male 
Female 
% 
52.8 
47.2 
% 
49.8 
50.2 
% 
50.6 
49.4 
% 
51.0 
49.0 
 % 
50.6 
49.4 
% 
52.3 
47.7 
% 
49.3 
50.7 
 % 
52.8 
47.2 
% 
51.2 
48.8 
% 
50.8 
49.2 
 
Children aged 0 – 14 
years 
13.8% 19.6% 14.3% 16.6%  22.6% 20.6% 18.7%  18.7% 20.7% 20.2%  
People aged over 65 
years 
21.3% 19.2% 25.9% 22.1%  13.5% 13.8% 18.2%  17.6% 14.1% 14.4%  
Education 
Primary 
Secondary 
Technical and Further 
Education 
University or tertiary 
institution 
Other 
Not stated  
% 
36.2 
8.7 
10.1 
0.0 
2.2 
42.8 
% 
37.4 
23.4 
8.5 
4.6 
2.3 
23.8 
% 
38.8 
16.6 
7.6 
2.7 
1.8 
32.6 
%  
33.0 
22.7 
7.3 
4.2 
2.2 
30.6  
 % 
38.1 
24.9 
7.6 
3.6 
1.7 
24.1 
% 
37.0 
18.3 
7.5 
3.2 
1.4 
32.6 
% 
33.9 
24.2 
11.1 
6.3 
2.0 
22.6 
 % 
36.5 
17.2 
7.6 
5.0 
1.9 
31.8 
% 
37.2 
21.7 
7.5 
4.4 
1.8 
27.4 
% 
36.7 
22.5 
9.1 
4.6 
1.6 
25.5 
 
Median Family income 
(weekly) 
Families without children 
Families with children 
 
$1,215 
$1,424 
 
$1,341 
$1,582 
 
$1,379 
$1,483 
 
$1,287 
$1,589 
  
$1,502 
$1,678 
 
$1,912 
$2,202 
 
$1,629 
1,948 
  
$1,348 
$1,518 
 
$1,477 
$1,667 
 
$1.626 
$1,813 
 
Occupations 
Managers 
Labourers 
Technical and Trade 
% 
27.2 
15.8 
12.5 
% 
20 
17.9 
14.4 
% 
19.8 
19.9 
13.8 
% 
16.4 
16.4 
14.3 
 % 
22.0 
22.3 
12.6 
% 
9.6 
16.2 
17.3 
% 
12.0 
12.8 
17.3 
 % 
23.5 
20.5 
12.4 
% 
17.3 
14.9 
17.1 
% 
9.0 
15.9 
16.3 
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 AREA ONE  AREA TWO AREAS THREE 
 Flinders Dorset Glamorga
n Spring 
Bay  
Break 
O’Day 
Area 1 
Total  
Circular 
Head 
West 
Coast  
Waratah-
Wynyard 
Area 2 
Total  
Central 
Highlands  
Southern 
Midlands  
Derwent 
Valley  
Area 3 
Total  
Workers 
Professional 
Community & Personal 
Service  
Sales Workers 
Clerical and 
Administrative 
Machinery Operators 
and Drivers 
12.2 
9.5 
7.2 
7.0 
5.5 
9.7 
8.9 
8.5 
8.9 
10.1 
11.0 
10.5 
6.5 
9.4 
6.7 
11.9 
11.5 
8.8 
10.0 
9.0 
8.1 
7.9 
6.7 
8.3 
10.3 
9.5 
10.3 
5.7 
8.3 
21.4 
14.3 
11.3 
9.3 
11.5 
9.9 
8.9 
8.5 
5.0 
8.4 
10.8 
8.4 
10.4 
8.6 
11.7 
9.8 
10.3 
14.8 
9.4 
11.7 
10.5 
Employment by industry 
(Top Responses) 
Agriculture (Beef cattle, 
Sheep Grain) 
Aquaculture 
School Education 
Local Government 
Administration 
Residential Care Services 
State Government 
Administration 
Hospitality 
(Accommodation, food) 
  
% 
20.3 
- 
5.2 
5.0 
4.2 
3.5 
- 
- 
- 
- 
- 
- 
% 
14.2 
- 
5.1 
- 
- 
- 
- 
3.9 
3.5 
- 
- 
- 
% 
4.7 
4.0 
5.1 
- 
- 
- 
17.5 
- 
- 
- 
- 
- 
% 
- 
- 
7.9 
3.4 
4.5 
- 
4.1 
- 
- 
- 
- 
- 
 % 
16.7 
- 
5.8 
- 
- 
- 
- 
3.4 
- 
- 
4.5 
- 
% 
- 
- 
5.8 
- 
- 
- 
13.1 
- 
23.3 
- 
- 
- 
% 
- 
- 
6.4 
- 
3.6 
- 
6.6 
- 
3.7 
- 
- 
- 
 % 
21.6 
- 
4.3 
4.3 
- 
- 
4.7 
- 
- 
- 
- 
2.8 
% 
11.7 
- 
4.8 
2.7 
- 
2.7 
2.8 
- 
- 
- 
- 
- 
% 
- 
- 
4.2 
- 
4.3 
3.8 
6.9 
- 
- 
- 
- 
- 
 
Demographic Summary of Study Areas by Municipal Area (Australian Bureau of Statistics, 2013a, 2013b, 2013c, 2013d, 2013e, 2013f, 2013g, 2013h, 2013i, 
2013j)
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Appendix C: Organisations and Groups Identified by Local Government Web 
Portals  
Study Area 1 Study Area 2 Study Area 3 State wide 
Ansons Bay Progress 
Association 
Circular Head 
Agricultural Society 
Bagdad Online 
Access Centre 
Bio-Dynamics 
Tasmania 
Binalong Bay 
Ratepayers & Tennis 
Association 
Incorporated 
Circular Head Arts Bagdad Primary 
School 
Birdlife Tasmania 
Break O'Day Health 
Resource Association 
Circular Head 
Chronicle 
Campania District 
High School 
Birds Tasmania 
Bridport Coastcare Circular Head 
Council 
Central Highlands 
General Practice 
Cherry Growers 
Australia 
Cornwall Community 
Development Group 
Incorporated 
Circular Head 
Garden Club 
Colebrook Online 
Access Centre 
Climate Change 
Tasmania 
Derby Community 
Development 
Association Inc 
Circular Head 
Landcare Group 
Derwent Catchment 
Natural Resource 
Management 
Committee 
Country Women's 
Association 
Derby Online Access 
Centre 
Circular Head 
Walking Club 
Derwent Valley 
Council 
Department of 
Health and Human 
Services 
Dorset Council Coastal Column Derwent Valley 
Gazette 
Environment 
Tasmania 
Dorset Natural 
Resource 
Management Group 
Cooee Pt to Camdale 
Penguin 
Rehabilitation 
Derwent Valley 
Medical Centre 
Friends of Bass Strait 
Islands 
Dorset Waterwatch 
Group 
Cradle Coast Natural 
Resource 
Management  
General Practice 
South 
Friends of Deal 
Island (Wildcare) 
East Coast Health Granville Harbour - 
Community Group 
Kempton Primary 
School 
Fruit Growers 
Tasmania 
Falmouth Community 
Centre 
Granville Harbour 
Coastcare 
Lake Dulverton and 
Callington Park 
Committee 
General Practice 
Tasmania 
Fingal Online Access 
Centre 
Lions Club (Smithton 
& Rocky Cape) 
Midlands Tree 
Committee 
Greening Australia 
Tasmania 
Fingal Valley Festival Natural Resource 
Management North 
Natural Resource 
Management South 
International 
Friendship Group 
Flinders Island Council Queenstown 
General Practice  
Oatlands District 
High School 
Local Government 
Association of 
Tasmania 
Flinders Island Rosebery General Oatlands Online Rural Alive and Well 
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Study Area 1 Study Area 2 Study Area 3 State wide 
Aboriginal Association 
Incorporated  
Practice Access Centre 
Flinders Island 
Medical Centre 
Sisters Beach 
Community 
Association 
Environment Team 
Oatlands Surgery Rural Clinical School, 
University of 
Tasmania 
Flinders Island Online 
Access Centre 
Smithton Medical 
Services 
Olinda Landcare 
Group 
School of Human 
Life Sciences  
Friends of Four Mile 
Creek 
North West 
Environment Centre 
Southern Midlands 
Council 
Ski Club of Tasmania 
General Practice 
North 
Somerset Medical 
Centre 
The Highland Digest Tasmanian Country 
Glamorgan Spring Bay 
Council 
Sustainable Strahan Upper Derwent 
Valley Landcare 
Tasmanian Farmers 
and Graziers 
Association 
Levendale Primary 
School 
The Advocate Valley Voice 
 
Tasmanian Land 
Conservancy 
Lions Club of North 
East Tasmania 
Waratah Advisory 
Committee 
 Tasmanian Landcare 
Association 
Lions Club of 
Scottsdale 
Incorporated 
Waratah-Wynyard 
Council 
 Tasmanian Organic 
Dynamic Producers 
Little Musselroe 
Landcare Group 
West Coast Council   
Mathinna Community 
and Landcare Group 
West Coast Weed 
and Fire 
Management Group 
  
North East Bioregional 
Network 
Wynyard Landcare 
Group Incorporated 
  
North East Coast 
Landcare Group 
Incorporated 
Wynyard Medical 
Centre  
  
North East Tasmanian 
Field Naturalists Club 
Incorporated 
Zeehan Garden Club   
North East Tasmanian 
Land trust 
Incorporated 
Zeehan General 
Practice 
  
North Eastern 
Agricultural and 
Pastoral Society 
   
Natural Resource 
Management North 
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Study Area 1 Study Area 2 Study Area 3 State wide 
Ringarooma Landcare 
Group 
   
Ringarooma Online 
Access Centre 
   
Saunders Street Clinic    
Scottsdale High 
School Parents and 
Friends Association 
Incorporated 
   
Scottsdale High 
School Farm Board 
Incorporated 
   
Scottsdale Online 
Access Centre 
   
St Helens and District 
Chamber of 
Commerce 
   
St Helens District High 
School Association 
   
St Helens Online 
Access Centre 
   
St Helens Primary 
Care Centre 
   
St Marys Association 
for Community 
Development 
   
St Marys Community 
Health Centre 
   
St Marys District 
School Associations 
Fingal Campus 
Parents and Friends 
   
St Marys District 
School Post Year 10 
Campus 
   
St Marys Online 
Access Centre 
   
Swansea General 
Practice 
   
Weldborough 
Progress Association 
   
Whitemark Branch 
Library 
   
Winnaleah Country    
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Study Area 1 Study Area 2 Study Area 3 State wide 
Women’s Association 
Winnaleah District 
High School 
Association 
   
Winnaleah District 
High School Farm 
Board 
   
Winnaleah District 
High School Parents 
and Friends 
Association Inc 
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Appendix D: Transcript for Telephone Contact with Community Groups 
Hello my name if Christine Materia.  
I am a PhD candidate in the University Department of Rural Health at the University of Tasmania. I 
am undertaking a study on connectedness to nature and the psychological impacts of climate 
change. 
I have got your contact details from the Community Group list on the [LOCAL COUNCIL NAME] web 
site. I am hoping that you may be willing and able to assist me with recruiting participants for my 
study. 
The study will explore connectedness to nature and psychological health in a changing climate. The 
aim of the study is to develop a better understand of community-level anxiety about climate change 
to assist health and allied health practitioners, policy-makers and local government to respond to 
community anxiety about climate change. 
Your local government area has been selected based on temperature and rainfall reports and maps 
for Tasmania produced by the Bureau of Meteorology spanning thirty years and Tasmanian local 
government area profiles produced by the Antarctic Climate and Ecosystems Cooperative Research 
Centre.  
Your community group was identified through your local council web portal. I am hoping 
that you would be willing to distribute some information via email and your web site and 
newsletters. 
The information I have prepared includes: 
 a brochure outlining the study and providing contact details. 
 an advertisement – invitation to participate which I and 
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 participant information sheet 
I can provide all of this material to you in hard copy and electronically whichever you prefer. 
You could distribute them electronically via email, upload them onto your web page, include 
them in your next newsletter of provide copies to your members at your meetings 
Participation in the study is voluntary. There are three stages to the study. I am using some 
simple surveys which can be completed over the internet or in hard copy format. The first 
will require the participant to answer a series of questions on connectedness and 
relatedness to nature. This will take approximately 15 minutes. The second will involve the 
participant answering a series of questions on how they themselves are feeling and will take 
approximately 15 minutes. The third stage involves the participant being asked to answer a 
series of questions about their observations of climate change and climate driven 
phenomenon, the consequences of any changes they have observed on their health, the 
natural environment and themselves personally. 
I am grateful for your support with distributing this information to your members on my 
behalf. I have your contact email address from the Council website so I shall email the 
material to you in the next couple of days and put some hard copies in the mail. 
Please feel free to contact me with questions, or have your members contact me should 
they wish to discuss the study of need further information. The best number to contact me 
on is 0438 266 425. 
I’m very grateful for your support. Thank you for your time. 
Christine 
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Appendix E: Letter to Peak Bodies 
  
[COMMUNITY ORGANISATION CONTACT PERSON] 
[COMMUNITY ORGANISATION NAME] 
[COMMUNITY ORGANISATION ADDRESS] 
[DATE] 
Dear [CONTACT PERSONS NAME]; 
Thank you for agreeing to distribute information to your membership about my study investigating the 
relationship between connectedness to nature and anxiety. 
The study will explore connectedness to nature and psychological health in a changing climate using 
established and tested methods to measure connectedness to nature and anxiety around climate change. 
The aim of the study is to develop a theoretical model, for health and allied health practitioners, policy-
makers and local government to better understand and respond to community-level anxiety about climate 
change. 
Your local government area has been selected based on temperature and rainfall reports and maps for 
Tasmania (1981-2012); climate summaries (rainfall, temperature and extremes in weather (2005 till 2012)) 
and reports produced by the Bureau of Meteorology (BOM) as well as Tasmanian local government area 
profiles produced by the Antarctic Climate and Ecosystems Cooperative Research Centre (ACE-CRC). 
Your community group was identified through your local council web portal. Participation in the study is 
voluntary. I have included the following materials with this letter: 
 brochure outlining the study and providing contact details, 
 advertisement – invitation to participate, and 
 participant information sheet. 
I am grateful for your support with distributing this information to your members on my behalf. I look 
forward to speaking with your members who may be interested in participating in this study. Please feel free 
to contact me with questions, or have your members contact me using the information provided at the top 
of this letter. 
Thank you for your time and assistance 
Yours sincerely 
Christine J Materia 
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Appendix F: Participant Information Sheet 
 
A study to investigate the relationship between connectedness to nature and the psychological 
health impacts of climate change 
You are invited to participate in a study to investigate the relationship between connectedness to 
nature and the psychological health impacts of climate change. This information sheet provides 
details of the study including the purpose of the study, why you have been invited to participate in 
the study, what your participation will involve. 
The study is being conducted in partial fulfilment of the a PhD for Christine Materia (Student 
Researcher) under the supervision of Associate Professor Erica Bell, University Department of Rural 
Health and Professor Sue Kilpatrick (Supervisor) Centre for University Pathways and Partnerships, 
University of Tasmania. 
‘What is the purpose of this study?’ 
The study will explore connectedness to nature and psychological health in a changing climate. 
These research tools will measure connectedness to nature and anxiety around climate change with 
the aim of offering a theoretical model, for health and allied health practitioners, policy-makers and 
local government to better understand and respond to community level anxiety about climate 
change. 
‘Why have I been invited to participate in this study?’ 
You are eligible to participate in this study because you are a member of a community group within 
a selected local council area. Your community group was identified via the Local Council web portal. 
You have either responded to an invitation sent to you via email from the community group you are 
a member of, or you have responded to an article in your community groups’ Newsletter. 
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4. ‘What does this study involve?’ 
There are three components to the study: 
Answering a series of questions on your connectedness and relatedness to nature. This will take no 
more than 10 minutes. 
Answering a self-evaluation questionnaire. This will take no more than 10 minutes. 
If you meet the selection criteria and consent to participate in the third stage of this study you will 
be asked to answer a series of questions on your observations of climate change and climate driven 
phenomenon, the consequences of any changes you have observed on your health, the natural 
environment and you personally. You will then be interviewed regarding your observations and 
experiences, telling your personal story of your experiences of climate change and climate driven 
phenomenon on your local environment and your health. 
It is important that you understand that your involvement is this study is voluntary. While we would 
be pleased to have you participate, we respect your right to decline. There will be no consequences 
to you if you decide not to participate. If you decide to discontinue participation at any time, you 
may do so without providing an explanation. All information will be treated in a confidential manner, 
and your name will not be used in any publication arising out of the research. All of the research will 
be kept in a locked cabinet in the office of the University Department of Rural Health. 
5. Are there any possible benefits from participation in this study? 
Research indicates that sharing stories and storytelling are valuable means for understanding 
underlying meaning in social phenomena, whether they are people’s actions or social events, 
happenings on both a local and global level. Storytelling gives structure to life experience in a 
purposeful way which provides a means by which the teller is able to regulate their emotions and 
give them meaning, thereby reducing anxiety as they have a tangible story to hold on to. 
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The study will develop a more comprehensive understanding of the factors and interactions 
between connectedness to nature, climate driven phenomenon; and the psychological health 
impacts of climate driven phenomenon. 
The study will identify and describe the relationship between a person’s connection to the 
environment and their psychological health; and provide a theoretical model to assist decision 
makers in responding to anxiety about climate change in the community. 
6. Are there any possible risks from participation in this study? 
There is a small risk that you may experience and emotional reaction to telling of your experiences 
of climate change and climate driven phenomenon. If you find that you are becoming distressed you 
can elect not to continue your participation in the study. 
If your participation causes any emotional distress and you require support please: 
 speak to your doctor (GP or psychiatrist),  
 call Beyond Blue info line Phone 1300 22 4636, Email: infoline@beyondblue.org.au 
 call Lifeline on 13 11 14 
7. What if I have questions about this research? 
If you would like to discuss any aspect of this study please feel free to contact one of the following: 
Christine Materia on 6226 6627 or Christine.materia@utas.edu.au 
Professor Erica Bell on 6226 7377 or Erica.bell@utas.edu.au  
Professor Sue Kilpatrick on 6324 3632 or Sue.Kilpatrick@utas.edu.au  
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We would be happy to discuss any aspect of the research with you. Once we have analysed the 
information we will be mailing / emailing you a summary of our findings. You are welcome to 
contact us at that time to discuss any issue relating to the research study. 
This study has been approved by the Tasmanian Social Science Human Research Ethics Committee. If 
you have concerns or complaints about the conduct of this study should contact the Executive 
Officer of the HREC (Tasmania) Network on (03) 6226 7479 or email human.ethics@utas.edu.au. The 
Executive Officer is the person nominated to receive complaints from research participants. You will 
need to quote H12567. 
Thank you for taking the time to consider this study. 
If you wish to take part in it, please sign the attached consent form. 
This information sheet is for you to keep. 
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Appendix G: Consent Form 
 
 
Please read the accompanying “Participant Information sheet” prior to completing this consent 
form. 
The study is being conducted in partial fulfilment of the a PhD for Christine Materia (Student 
Researcher) under the supervision of Associate Professor Erica Bell, University Department of Rural 
Health and Professor Sue Kilpatrick (Supervisor) Centre for University Pathways and Partnerships, 
University of Tasmania. 
It is important that you understand that your involvement is this study is voluntary. While we would 
be pleased to have you participate, we respect your right to decline. There will be no consequences 
to you if you decide not to participate. If you decide to discontinue participation at any time, you 
may do so without providing an explanation. 
We will ensure confidentiality of all personal information provided by you as a participant in this 
study. Your personal information will be coded without using your name and kept separate from the 
rest of the survey materials. In accordance with Australian Code for the Responsible Conduct of 
Research Guidelines all information will be treated in a confidential manner and kept for five years in 
a locked filing cabinet in the Department of Rural Health at the University of Tasmania. Following 
this they will be securely shredded and disposed of. 
If you would like to discuss any aspect of this study please feel free to contact one of the following: 
Christine Materia on 0438 266 425 or Christine.materia@utas.edu.au 
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Professor Erica Bell on 6226 7377 or Erica.bell@utas.edu.au  
Professor Sue Kilpatrick on 6324-3632 or Sue.Kilpatrick@utas.edu.au  
We would be happy to discuss any aspect of the research with you. Once we have analysed the 
information we will be mailing / emailing you a summary of our findings. You are welcome to 
contact us at that time to discuss any issue relating to the research study. 
his study has been approved by the Tasmanian Social Science Human Research Ethics Committee. If 
you have concerns or complaints about the conduct of this study should contact the Executive 
Officer of the HREC (Tasmania) Network on (03) 6226 7479 or email human.ethics@utas.edu.au. The 
Executive Officer is the person nominated to receive complaints from research participants. You will 
need to quote H0012567.  
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CONSENT FORM 
 
1. I have read and understood the 'Information Sheet' for this project. 
2. The nature and possible effects of the study have been explained to me. 
3. I understand that the study has two parts. The first involves me participating in a face to face 
survey which will take approximately forty five minutes. If selected I will participate in the 
second stage of the study which involves me participating in a face-to-face interview which 
will take approximately one hour. 
4. I understand that participation involves answering questions relating to my personal 
experiences of climate driven phenomenon and climate change. I understand that my 
participation in the study is voluntary and that I am free to withdraw from the study at any 
time. 
5. I understand that all research data will be securely stored on the University of Tasmania 
premises for five years after the research is finished or the date of publication of papers from 
the research, whichever is the later. After five years all the information will be destroyed. 
6. I agree that academic papers, conference presentations, books, may be published using the 
information I have given. Your personal details will not be used in any of these publications. 
7. Any questions that I have asked have been answered to my satisfaction. 
9. I agree to participate in this investigation and understand that I may withdraw at any time 
without any effect, and if I so wish may request that any data I have supplied to date be 
withdrawn from the research. 
Name of Participant: 
Signature: Date: 
Statement by Investigator  
 I have explained the project & the implications of participation in it to this volunteer 
and I believe that the consent is informed and that he/she understands the 
implications of participation  
If the Investigator has not had an opportunity to talk to participants prior to them 
participating, the following must be ticked. 
 The participant has received the Information Sheet where my details have been 
provided so participants have the opportunity to contact me prior to consenting to 
participate in this project. 
Name of Investigator  
Signature of 
Investigator 
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Appendix I: Letter in Response to Phone Inquiries 
 
Chistine Materia 
PhD Candidate 
University Department of Rural Health  
Faculty of Health Science, University of Tasmania 
Private Bag 103 
Hobart Tasmania 7001  
Tel: +61 3 6226 6627  
Email: Christine.Materia@utas.edu.au  
Dear «NAME» 
Thank you so much for your phone message. I am delighted by your offer to participate in my study 
on the impact of changes in climate on the psychological wellbeing of people in rural areas of 
Tasmania. In light of the current tragic bushfires here in Tasmania the topic is becoming more and 
more relevant. 
I hope my study will assist health and allied health practitioners, policy-makers and local government 
to better understand and respond to community level anxiety about changes in climate and nature. 
Participation in the study is voluntary and the study has been approved by the Tasmanian Social 
Science Human Research Ethics Committee (Approval No 12567). 
I have enclosed a copy of the survey which once completed can be returned to me using the 
enclosed reply paid envelope. Alternatively the following link 
(www.surveymonkey.com/s/PsychHealthClim ) will take you directly to the participant information 
sheet, consent forms and survey and you can complete the survey online. 
I would be grateful if you could please pass on details of my study to others in your area and ask 
them to contact me should they wish to complete a hard copy of the survey. Alternatively they can 
go directly to the study at www.surveymonkey.com/s/PsychHealthClim . Please feel free to contact 
me if you require further information. 
Yours sincerely  
 
Christine J Materia 
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Appendix J: Comparisons of Scales used to Measure Relationships with 
Nature 
Connectedness to Nature Scale (CNS) 
Mayer and Frantz developed the Connectedness to Nature Scale (CNS) in 2004, in an 
attempt to measure an individual’s trait level of feeling emotionally connected to the 
natural world and their experiential sense of oneness with the natural world (Mayer & 
Frantz, 2004a, 2004b). Statements on the measure included ‘I often feel part of the web of 
life‘, ‘I often feel disconnected from nature’, and ‘I think of the natural world as a 
community to which I belong‘ (Mayer & Frantz, 2004a) (Mayer & Frantz, 2004a). Mayer and 
Frantz conducted five studies to assess the reliability and validity of the scale demonstrating 
internal consistency (α= .84; .82; .82; .79; and .79 respectively) for measuring emotional 
connection to the natural world. They concluded that the CNS is a vehicle for bringing 
ecologists, eco-psychologists and psychology together in the study of the relationship 
between connectedness to nature and wellbeing (Mayer & Frantz, 2004b, p. 503; Mayer et 
al., 2008). 
Environmental Connectivity Scale (ECS) 
The Environmental Connectivity Scale (ECS), developed by Dutcher, Finley, Luloff and 
Johnson in 2007, measures the extent to which land owners experience a sense of 
connection with their natural surroundings (Dutcher, Finley, Luloff, & Buttolph, 2007). The 
scale was developed and tested on Pennsylvanian landowners. It consists seven statements; 
the first six statements are rated using a 5-point Likert scale. Examples of statements 
include; ‘I see myself as part of a larger whole in which everything is connected by a 
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common essence’, ‘the world is not merely around us but within us’, “I feel a sense of 
oneness with nature”, and “I never feel a personal bond with things in my natural 
surroundings, like trees, a stream, wildlife, or the view on the horizon”. The final questions 
use a Venn diagram of circles, as a way of picturing relationships between nature and asks 
respondents to visually represent the extent to which they feel the same as, or at one with 
nature by the degree of overlap between two circles, one being self and one being nature. A 
circle best represents the respondent’s feelings of oneness with nature and how they 
actually feel about nature and their natural surroundings. (Dutcher, Finley, Luloff, & 
Johnson, 2007). In developing the ECS Dutcher et al (2007) concluded that connectivity to 
nature was experienced subjectively and involved a component of seeing the environment 
as part of the self and the self as part of the environment. 
Environmental Identity Scale (EIS) 
The Environmental Identity Scale (EIS) was developed by Clayton et al (2012) and has 28 
statements which are rated using a 5-point Likert scale. Statements include, “I feel that I 
have a lot in common with other species”, and “I feel that I receive spiritual sustenance 
from nature”. In her development of the Environmental Identify Scale (EIS),(S. Clayton, 
2003) was concerned with the personal sense of connection based on interactions with the 
natural world and the way in which individuals identify with the natural environment and 
environmental causes. The scale was validated in a study using seventy-three students who 
compared identity with other values such as behaviour, attitudes and values, justice and 
environmental conflict. Clayton showed a positive relationship between ecocentrism and 
environmental identity, and a negative correlation between environmental identify and 
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apathy. Environmental identity was found to be part of the individual’s self-definition (S. 
Clayton, 2003). 
Inclusion of Nature in Self (INS) 
The Inclusion of Nature in Self (INS) Scale is a graphical measure visual scale (See Figure 
15)Figure 15: The Inclusion of Nature in Self-Measure 
which taps into beliefs about the individual’s feelings of being connected to the natural 
world. 
Figure 15: The Inclusion of Nature in Self-Measure 
The INS measure is used to assess the extent to which an individual includes nature within 
his or her cognitive representation of the self. The seven differentially overlapping circles 
are labelled self and nature and the degree to which the circles overlap represents how a 
person views him or herself as part of, or separate to, nature. The scale is scored using a 
numerical value from one to seven of the degree of overlap, beginning with 1 having no 
overlap and representing no connection with nature, and seven having full overlap 
representing complete connection with nature. The degree of overlap between the two 
circles represents the individual’s feelings of connectedness (Brügger et al., 2011). Schultz 
(2002) found a significant correlation with concern for the biosphere and altruistic concern. 
Nature Relatedness Scale (NRS) 
The Nature Relatedness Scale (NRS) was developed by Nisbet, Zelenski and Murphy (2009). 
In developing the NRS, Nisbet et al undertook a mass testing to assess relatedness to nature 
using parts Maloney et. al. (1975) Ecological Scale, Dunlap’s (2000) New Environmental 
Paradigm (NEP) scale and also New Ecological Consciousness scale (NEC). 
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The NRS is used to measure the individual’s affective, cognitive and experiential connection 
(physical relationship) and their feeling about their relationship with nature. It provides an 
indicator of the extent to which a person’s innate need to connect with nature has been 
supported or suppressed. The Nature Relatedness Scale (NRS) has 21 statements used to 
measure an individual’s affective, cognitive and experiential connection to nature (Nisbet et 
al., 2009) and their feeling about their relationship with nature (Nisbet et al., 2011). These 
statements are shown in Appendix K. The statements are rated using a 5-point Likert scale. 
Examples of statements include “Humans have the right to use natural resources any way 
we want”, and “My connection to nature and the environment is a part of my spirituality”. 
The results demonstrated good internal consistency (α= .87) and nature relatedness as a 
significant and potential contributor to wellbeing, which may also help buffer other negative 
influence on psychological health (Nisbet et al., 2009; 2011, p. 304). Nisbet calculated a 
mean score across all 21 statements. In this study a total score across all statements was 
also calculated. The maximum score for the NRS is 105, with higher scores indicating the 
extent to which a person’s innate need to connect with nature has been supported, and 
lower scores indicating suppression of the individuals innate need to connect with nature. 
Individual differences in NRS levels reflect the strength of connectedness with the natural 
environment. Results of the NRS, in some ways, measures the notion that the individual is 
part of the natural world as distinct from environmentalism or activism. It measures the 
underlying concept of the importance of nature as self. Nisbet, Zelenski and Murphy (Nisbet 
et al., 2009) describe nature relatedness as being trait-like and stable over time and suggest 
that the nature relatedness is significant and a potential contributor to wellbeing which may 
also help buffer other negative influences on psychological health. 
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New Ecological Paradigm (NEP) Scale 
Dunlap and Van Liere developed the New Ecological Paradigm scale in 2008 as a measure of 
a pro-ecological worldview. The scale has been “used extensively in used environmental 
education, outdoor recreation, and other realms where differences in behaviour or 
attitudes are believed to be explained by underlying values, a world view, or a paradigm”(M. 
Anderson, 2012). The NEP measure consists of 15 evaluative statements, which are rated 
using a 5-point Likert scale, (with 1 indicating strongly disagree and 5 indicating strongly 
agree). Examples of statement used in the NEP include “The balance of nature is very 
delicate and easily upset” and “The earth is like a spaceship with only limited room and 
resources”. The NEP measures “primitive beliefs about the relationship between human 
beings and their environments” (Dunlap, 2008, p. 9). Items tend to reflect cognitive beliefs 
about the natural world and humans place in it rather than physical, emotional or spiritual 
beliefs and interactions. Dunlap’s NEP does not measure emotional or personal aspects of 
the human nature experience nor does it measure how people feel about being in nature. 
Schultz (2002) found the NEP revised scale significantly correlated to the Inclusion of Nature 
in Self (Dunlap & Van Liere, 1978). 
Disposition to Connect with Nature Scale (DCN) 
The ‘Disposition to Connect with Nature Scale’ (DNS) was developed with the implicit aim of 
producing a scale that would measure connectedness to nature as a personal attitude. 
Personal attitude is viewed as “an internal state that is linked with people’s evaluative 
responses towards a certain object” (Brügger et al., 2011, p. 325). The scale has 40 
behavioural and evaluative statements and uses three explicit measures of connection with 
nature (that is, Environmental Identity, Connectedness to Nature Scale, and Inclusion of 
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Nature in One’s Self). One indirect (that is, Disposition to Connect with Nature), and one 
implicit measure of connection (that is, implicit association with nature), and two 
recognised environmental scales are used (Brügger et al., 2011). 26 of the statements are 
behavioural and 17 of them are assessed using a 5-point frequency scale (with 1 being never 
and 5 being very often). The remaining nine behavioural statements use a dichotomous 
yes/no format. A dichotomous yes/no format is also used for the 14 evaluative measures, 
which include statements such as “I take time to consciously smell flowers”, and “My 
favourite place is in nature”. 
Brügger’s (2011) work in developing the DCN differed from Mayer and Frantz (2004b), 
Schultz (2002) and Dunlap’s (2000) scale development in that it was able to measure 
connection with nature whilst minimising self-reflection which was seen as a limitation in 
previous research. Brügger’s contribution was the development of a method to accurately 
and validly tap into the individual differences of a person’s psychological bond with nature 
(Brügger et al., 2011). 
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Appendix K: Connectedness to Nature and Psychological Health Impacts of 
Climate Survey 
Connectedness to nature and the psychological 
health impacts of climate change  
 
Welcome and thank you for your interest in our study. In this study, we will be investigating 
how connectedness to nature shapes psychological health in rural communities in a 
changing climate. This study is being undertaken by Christine Materia; in partial fulfillment 
of the requirements for the degree of Doctor of Philosophy in Rural Health, Faculty of 
Health Science, University of Tasmania under the supervision of Professor Erica Bell and 
Professor Sue Kilpatrick. 
The study aims to: 
 extend our understanding of human connectedness to nature and how 
connectedness to nature shapes psychological health 
 extend our understanding of the psychological health impacts of climate change 
 give voice to individual stories and experience of the psychological impacts of 
climate change 
 offer a theoretical model, for health and allied health practitioners, policy-makers 
and local government to better understand and respond to community level anxiety 
about climate change. 
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We will ensure confidentiality of all personal information provided by you as a participant in 
this study. Your personal information will be coded, without using your name, and kept 
separate from the rest of the survey materials. In accordance with "Australian Code for the 
Responsible Conduct of Research Guidelines”, all information will be treated in a 
confidential manner and kept for five years in a locked filing cabinet in the Department of 
Rural Hxealth at the University of Tasmania. Following this they will be securely shredded 
and disposed of. 
We would be happy to discuss any aspect of this study with you. Once we have analysed the 
information we will be mailing / emailing you a summary of our findings. You are welcome 
to contact one of us at that time to discuss any issue relating to the study: 
• Christine Materia on 6226 6627 or Christine.materia@utas.edu.au  
• Professor Erica Bell on 6226 7377 or Erica.bell@utas.edu.au 
• Professor Sue Kilpatrick on 6324 3632 or Sue.Kilpatrick@utas.edu.au 
This study has been approved by the Tasmanian Social Science Human Research Ethics 
Committee (HREC). If you have concerns or complaints about the conduct of this study, you 
should contact the Executive Officer of the HREC (Tasmania) Network on (03) 6226 7479 or 
email human.ethics@utas.edu.au . The Executive Officer is the person nominated to receive 
complaints from study participants. You will need to quote H12567. 
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INFORMATION SHEET The study will identify and describe the relationship between a 
person’s connection to nature and their psychological health in a changing climate with the 
aim of offering a theoretical model, for health and allied health practitioners, policy-makers 
and local government to better understand and respond to community level anxiety about 
climate change. 
‘Why have I been invited to participate in this study?’ 
You are eligible to participate in this study because you are a member of a community group 
within a selected local government area. Your community group was identified via the Local 
Council web portal. You have either responded to an invitation sent to you via email from 
the community group you are a member of, or you have responded to an article in your 
community groups’ Newsletter.  
‘What does this study involve?’ 
There are three components to the study: 
1. Answering a series of questions on your connectedness and relatedness to nature. 
This will take no more than 10 minutes. 
2. Answering a self-evaluation questionnaire. This will take no more than 10 minutes. 
3. If you meet the selection criteria and consent to participate in the third stage of this 
study you will be asked to answer a series of questions on your observations of 
climate change and climate driven phenomena, the consequences of any changes 
you have observed on you personally; your health, and the natural environment. You 
will then be interviewed regarding your observations and experiences, telling your 
 Appendix K: Connectedness to Nature and Psychological Health Impacts of Climate Survey  347 | P a g e  
 
personal story of your experiences of climate change and climate driven phenomena 
on your local environment and your health. 
It is important that you understand that your involvement in this study is voluntary. All 
information will be treated in a confidential manner, and your name will not be used in any 
publication arising out of the study. 
The benefits of participation in this study? 
Research indicates that sharing stories and storytelling are valuable means for 
understanding underlying meaning in social phenomena. Storytelling gives structure to life 
experience in a purposeful way which provides a means by which the teller is able to 
regulate their emotions and give them meaning; thereby reducing anxiety as they have a 
tangible story to hold on to. 
Are there any possible risks from participating in this study? 
There is a small risk that you may experience an emotional reaction to telling of your 
experiences of climate change and climate driven phenomena. If you find that you are 
becoming distressed you can elect not to continue your participation in the study. 
If your participation causes any emotional distress and you require support please: 
speak to your doctor (GP or psychiatrist); call the Beyond Blue info line on 1300 22 4636, or 
email: infoline@beyondblue.org.au; or call Lifeline on 13 11 14. 
Thank you for taking the time to consider this study. If you wish to take part in it, please sign 
the following consent form. CONSENT SHEET  
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I have read and understood the 'Information Sheet' for this project. 
 The nature and possible effects of the study have been explained to me. 
 I understand that the study has three parts. The first and second parts involve me 
answering a series of questions either online, via email or face to face which will take 
up to 20 minutes. If selected, I will participate in the third stage of the study which 
involves me participating in a face-to-face interview which will take approximately 
one hour. 
 I understand that participation involves answering questions relating to my personal 
experiences of climate driven phenomena and climate change.  
 I understand that my participation in the study is voluntary and that I am free to 
withdraw from the study at any time. 
 I understand that all study data will be securely stored on the University of Tasmania 
premises for five years after the study is finished or the date of publication of papers 
from the research, whichever is the later. After five years all the information will be 
destroyed. 
 I agree that academic papers, conference presentations, books, may be published 
using the information I have given. Your personal details will not be used in any of 
these publications. 
 Any questions that I have asked have been answered to my satisfaction. 
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 I agree to participate in this study and understand that I may withdraw at any time 
without any effect, and if I so wish, may request that any data I have supplied to date 
be withdrawn from the study. 
I consent to participate in this study 
Yes     No  
Connectedness to nature and the psychological health 
impacts of climate change  
Personal Information  
2. Please provide your personal information 
Name:    
Address 1:   
Address 2:   
City/Town:   
State/Province:   
Postal Code:   
Country:   
Email Address:  
Phone Number:  
3. What is your gender? 
Female      Male  
4. Please describe your marital status 
Single  
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Married/Defacto  
Widower/Widowed  
5.  Number of children 
0  1  2  
3  4  >4  
6. What is the highest level of education you have completed? 
Primary School (Year 1 - 6)  
Secondary School (Year 7 - 10)  
College (Year 11 and 12)  
Certificate  
Bachelor Degree/Advanced Diploma  
Post Graduate  
Income and occupation  
7. What is your approximate average household income? 
< $45,000  
$45,001-$89,999  
$90,000 - $134,999  
> $140,000  
8. Which of the following best describes your current occupation? 
Trades  Health/Medical  
Education  Service Industry  
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Science/Research  Government  
Manufacturing  Retail/Merchandise  
Fisheries  Forestry  
Agriculture   Other (please specify)  
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Connectedness to nature  
9. Right now I'm feeling a sense of oneness with the natural world around me 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
10. At the moment, I’m feeling that the natural world is a community to which I belong 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
11. I presently recognise and appreciate the intelligence of other living organisms 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
12. At the present moment, I don’t feel connected to nature 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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13. At the moment, I can imagine myself as part of the larger cyclical process of living 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
14. At this moment, I’m feeling a kinship with animals and plants 
Disagree Strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
Strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
15. Right now, I feel as though I belong to the earth just as much as it belongs to me 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
16. Right now, I am feeling deeply aware of how my actions affect the natural world 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
17. Presently, I feel like I am part of the web of life 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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18. Right now, I feel that all inhabitants of earth, human and nonhuman, share a common life 
force 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
19. At the moment, I am feeling embedded within the broader natural world, like a tree in a 
forest 
Strongly disagree Disagree a little 
Neither agree or 
disagree Agree a little Stongly agree 
Strongly 
disagree 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Stongly agree 
 
20. At the moment, I am feeling like I am only a part of the natural world around me, and that I 
am no more important than the grass on the ground or the birds in the trees 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
21. When I think of humans’ place on earth right now, I consider them to be the most valuable 
species in nature 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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Relatedness to nature  
22. I enjoy being outdoors, even in unpleasant weather 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
23. Some species are just meant to die out or become extinct 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
24. Humans have the right to use natural resources any way we want 
Disagree strongly Disagree a little 
Neither agree of 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
of disagree 
Agree a little Agree strongly 
 
25. My ideal holiday spot would be a remote, wilderness area 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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26. I always think about how my actions affect the environment 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
27. I enjoy digging in the earth and getting dirt on my hands 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
28. My connection to nature and the environment is a part of my spirituality 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
29. I am very aware of environmental issues 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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30. I take notice of wildlife wherever I am 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
31. I don’t often go out in nature 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
32.  Nothing I do will change problems in other places on the planet 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
33. I am not separate from nature, but a part of nature 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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34. The thought of being deep in the forest, away from civilisation, is frightening 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
35. My feelings about nature do not affect how I live my life 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
36. Animals, birds and plants should have fewer rights than humans 
Disagree strongly Disagree a little 
neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
neither agree 
or disagree 
Agree a little Agree strongly 
 
37. Even in the middle of the city, I notice nature around me 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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38. My relationship to nature is an important part of who I am 
Disagree strongly Disagree a little 
Neither agree nor 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
nor disagree 
Agree a little Agree strongly 
 
39. Conservation is unnecessary because nature is strong enough to recover from any human 
impact 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
40. The state of non-human species is an indicator of the future for humans 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
 
41. I think a lot about the suffering of animals 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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42. I feel very connected to all living things and the earth 
Disagree strongly Disagree a little 
Neither agree or 
disagree Agree a little Agree strongly 
Disagree 
strongly 
Disagree a 
little 
Neither agree 
or disagree 
Agree a little Agree strongly 
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Self-Evaluation Questionnaire STAI Y-1  
In the next section of the survey we would like you to complete a Self-Evaluation 
Questionnaire (STAI Y-1).  
The scale consists of twenty statements which will enable us to evaluate how you feel at the 
present time about climate change 
Please think hard for a moment about climate change and its effect on you. Answer the 
following questions as you feel right now about climate change 
Read each statement and select the appropriate response to indicate how you feel right 
now, that is, at this very moment. There is no right or wrong answers. Do not spend too 
much time on any one statement but give the answer which seems to describe your present 
feelings best. 
Permission for Christine Materia to reproduce 1 copy within one year of May 24, 2012 
Copyright © 1983 Consulting Psychologists Press, Inc. All rights reserved. This manual may 
not be reproduced in any form without written permission of the publisher, Mind Garden, 
Inc. www.mindgarden.com. Mind Garden is a trademark of Mind Garden, Inc. 
 
Self-Evaluation Questionnaire STAI Y-2  
In the next section of the survey, we would like you to complete a second Self-Evaluation 
Questionnaire (STAI Y-2). 
A number of statements, which people have used to describe themselves, are given below. 
Read each statement and then check the appropriate number below the statement to 
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indicate how you generally feel. There is no right or wrong answers. Do not spend too much 
time on any one statement but give the answer, which seems to describe how you generally 
feel. 
Permission for Christine Materia to reproduce 1 copy within one year of May 24, 2012 
Copyright © 1983 Consulting Psychologists Press, Inc. All rights reserved. This manual may 
not be reproduced in any form without written permission of the publisher, Mind Garden, 
Inc. www.mindgarden.com. Mind Garden is a trademark of Mind Garden, Inc.  
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WOULD YOU LIKE TO ACT AS A CLIMATE WITNESS  
83. Please indicate in the space below your willingness to participate as a Climate Witness in the 
next stage of the study. Your participation as a Climate Witness would be subject to your 
consent at the time of selection.  
I am NOT willing to participate as a Climate Witness.  
I AM willing to participate as a Climate Witness  
84. If you have indicated your willingness to participate further in the study as a Climate Witness 
please provide the following information 
Full Name   
Year of Birth   
Postal Address   
Telephone   
Email   
Preferred method of contact   
THANK YOU FOR YOUR KIND ASSISTANCE WITH THIS STUDY 
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Appendix L: Examples of Media 
 
Figure 16: News Article Published in the Advocate Newspaper Tuesday November 6th, 
2012.  
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News  
Health benefits of spending time in nature - survey  
CREATED ON MONDAY, 03 DECEMBER 2012 07:19  
Do you love spending time in nature?  
Does spending time in nature lift your spirits and nourish you? 
You are invited to participate in a short survey as part of a new study to investigate the 
link between spending time in nature and psychological health in rural Tasmania. 
The study is being undertaken as being conducted as part of a PhD by Christine Materia 
from University Department of Rural Health at the UTAS.  
 
The study will assist with the development of community-based programs to support 
communities in responding to community anxiety about our changing climate and 
corresponding changes in our natural environment.  
 
You can complete the survey if you live in one of the following local government areas: 
Area 1: Flinders Island, Dorset, Break O’Day and Glamorgan Spring Bay 
Area 2: Circular Head, Waratah-Wynyard and West Coast 
Area 3: Central Highlands, Southern Midlands and Derwent Valley  
 
If you live in one of these areas please click here to complete the survey. 
 
If you would prefer to receive a hard copies of the survey and reply paid envelope 
please contact Christine Materia on 03 6226 6627, or email 
Christine.Materia@utas.edu.au. 
 
Click here for more detailed information on the study. 
Share  
 
1st floor, 71 Murray Street, Hobart, Tasmania 7000 
T: +61 3 6234 5566 F: +61 3 6234 5543 
Privacy Policy | Disclaimer 
� 2011 SUSTAINABLE LIVING TASMANIA 
 
 Appendix M: SPSS Coding Table  366 | P a g e  
 
Appendix M: SPSS Coding Table 
 Identification Code 
Year born Year Year 
Sex female 
male 
1 
2 
Marital status single 
married/defacto 
window/er 
1 
2 
3 
Number of 
children 
No Children 
1 child 
2 children 
3 children 
4 children 
> 4 children 
0 
1 
2 
3 
4 
5 
Education Primary (year 1 – 6) 
Secondary (year 7 – 10) 
College (year 11 and 12) 
Certificate 
Bachelor Degree/Advanced Diploma 
Post Graduate 
1 
2 
3 
4 
5 
6 
Income $45,000 
$45,001 - $89,999 
$90,000 - $134, 999 
$140,000 
1 
2 
3 
4 
Occupation Trade 
Health/Medical 
Education 
Service Industry/Tourism 
Science/Research 
Government 
Manufacturing 
Retail/Merchandise 
Fisheries 
Forestry 
Agriculture 
Retired 
Carer 
Unemployed 
Other 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
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Appendix N: Demographic Findings from the Three Study Areas  
 Area One Area Two Area Three 
 Frequency/Percentage Frequency/Percentage Frequency/Percentage 
AGE  (n=44)  (n=32)  (n=28) 
19-39 
40-49 
50-69 
>70 
Missing data 
3 (7%) 
2 (4%) 
18 (41%) 
6 (14%) 
15 (34%) 
7 (22%) 
4 (12%) 
15 (47%) 
1 (3%) 
5 (16%) 
3 (11%) 
5 (%) 
10 (%) 
1 (4%) 
9 (32%) 
GENDER  (n=44) (n=32)  (n=28) 
Male 
Female 
Missing data 
11 (25%) 
32 (73%) 
1 (2%) 
21 (66%) 
11 (34%) 
- 
17 (61%) 
11 (39%) 
- 
MARITAL STATUS  (n=44) (n=32) (n=28) 
Single 
Married/De Facto 
Widow/er 
Missing data 
9 (21%) 
34 (77%) 
1 (2%) 
- 
6 (18%) 
25 (79%) 
- 
1 (3%) 
7 (25%) 
21 (75%) 
- 
- 
NUMBER OF CHILDREN  (n=44) (n=32) (n=28) 
0 
1 -2  
3 - 4 
> 4  
Missing data 
12 (27%) 
16 (37%) 
15 (34% 
1 (2%) 
- 
6 (19%) 
19 (60%) 
4 (13% 
3 (8%) 
- 
8 (29%) 
13 (46%) 
7 (25%) 
- 
- 
 Area One Area Two Area Three 
HIGHEST LEVEL OF 
EDUCATION  
(n=44) (n=32) (n=28) 
Primary (Year 1 – 6) 
College (Year 7 - 12) 
Certificate or Trade 
Bachelor / Advanced 
Diploma 
Post Graduate 
Missing data 
6 (14%) 
1 (2%) 
12 (27%) 
19 (43%) 
6 (14%) 
- 
3 (9%) 
1 (3%) 
2 (6%) 
13 (41%) 
13 (41%) 
- 
4 (15%) 
2 (7%) 
4 (14%) 
9 (32%) 
9 (32%) 
- 
INCOME  (n=143) (n=32) (n=28) 
< $45,000 
$45,001 - $89,999 
$90,000 - $134,000 
> $140,000 
Missing data 
22 (50%) 
13 (29%) 
5 (12%) 
3 (7%) 
1 (2%) 
12 (38%) 
11 (34%) 
6 (19%) 
3 (9%) 
- 
8 (29%) 
11 (39%) 
5 (18%) 
3 (10%) 
1 (4%) 
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Appendix O: Letter to Participants with Scales Scores and Invitation for 
Climate Witnessing 
 
 
«NAME» 
«ADDRESS1» 
«ADDRESS2» 
«ADDRESS3» «ADDRESS4» «ADDRESS5» 
 
<<DATE>> 
 
Dear «NAME», 
 
On «DATE» you completed an online survey Connectedness to nature and the psychological 
health impacts of climate change as part of a study to in investigate how connectedness to 
nature shapes psychological health in rural communities in a changing climate. 
 
I am writing to thank you for taking the time to complete the survey and provide you with 
further information on the results of the study and your score for the four measures used in 
the study: 
1. Connectedness to Nature (CNS) 
2. Nature Relatedness Scale (NRS) 
3. Climate Change State Anxiety (STAI Y1-CC) (State Anxiety Inventory); and 
4. Trait Anxiety (STAI Y2). 
 
Connectedness to Nature is defined as the extent to which the individual includes nature or 
sees themselves, as part of nature or nature as part of their identity. Connectedness is 
characterised through active involvement with objects, people, groups and or the 
environment, where that involvement brings about or promotes a sense of comfort, 
wellbeing and diminished sense of anxiety. The CNS Scale measures individual’s levels of 
feeling emotionally connected to the natural world and their experiential sense of oneness 
with the natural world. The maximum score that can be gained on the CNS scale is 65. The 
higher the score the more connected a person is said to be to nature. Your score on the CNS 
scale was «CNSTOTAL». 
 
The Relatedness to Nature Scale is used as an indicator of the extent to which a person’s 
innate need to connect with nature has been supported or suppressed, with individual 
differences in NRS levels reflecting the strength of connectedness with the natural 
environment. Nature relatedness is a significant and potential contributor to wellbeing 
which may also help buffer other negative influence on psychological health. The maximum 
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score that can be gained on the NRS is 105. The higher the score on the NRS the stronger 
the relationship between the person and nature. Your score on the NRS was «NRSTOTAL». 
The State Anxiety Inventory is designed to assess anxiety in a specific given situation, in this 
case climate change. The inventory measures subjective feelings or fear, comfort, tension, 
calmness, and arousal. The maximum score that can be gained on the State Anxiety 
Inventory is 80 with higher scores indicated elevated anxiety about climate change. Your 
score on the STAI Y1-CC was «STAYY1CC». 
The STAI Y2 measures the participant’s anxiety ‘proneness’ as a general personality trait. 
The inventory measures subjective feelings such as confidence, happiness, calmness, and 
security. The maximum score that can be gained on the State Anxiety Inventory is 80 with 
higher scores indicated elevated anxiety about climate change. Your score on the STAI Y2 
was «STAIY2». 
At the conclusion of the survey you indicated your willingness to participate as a Climate 
Witness in the second stage of the study. Acting as a Climate Witness will involve an 
interview where you will be asked a series of questions about your observations of climate 
change and climate driven phenomenon and the consequences of any changes you have 
observed on your health and the environment. You will then be invited to tell your personal 
story of your experiences of a changing climate. 
This second stage of the study has been approved by the Tasmanian Social Science Human 
Research Ethics Committee (HREC). Approval number H12567. 
You are welcome to contact Christine Materia on 6226 6627 or 
Christine.materia@utas.edu.au to discuss any aspect of this study or your scores on any of 
the four measures with you: 
I will be in touch with you in the coming week to discuss your involvement further. 
Yours sincerely 
Christine J Materia
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Appendix P: Climate Witness Survey 
Your personal information 
 Full Name: Click here to enter text. 
 Year of Birth: Click here to enter text. 
 Postal Address: Click here to enter text. 
 Telephone: Click here to enter text. 
 Email: Click here to enter text. 
 
Your climate observations 
Please click on the boxes that corresponds to changes you have witnessed in your local environment 
 
Changes in 
temperature 
No 
Change 
Increase Decrease Changes in 
precipitation 
No 
Change 
Increase Decrease 
Number of hot 
days 
☐ ☐ ☐ Rainfall ☐ ☐ ☐ 
Number of cold 
days 
☐ ☐ ☐ Snowfall ☐ ☐ ☐ 
Sea water 
temperature 
☐ ☐ ☐     
Changes in 
extreme weather 
   Changes in 
ocean/ wind 
currents 
   
Heat waves ☐ ☐ ☐ Altered 
currents 
upwelling 
☐ ☐ ☐ 
Extreme storms ☐ ☐ ☐ Extreme 
winds 
☐ ☐ ☐ 
New storm types ☐ ☐ ☐ Driving rain ☐ ☐ ☐ 
Electrical Storms ☐ ☐ ☐ Extreme hale ☐ ☐ ☐ 
 
Please click on the boxes that correspond to the consequences of changes you have witnessed in your 
local environment 
 
Consequences of changes 
Human Health  
Health effect No Change Increase Decrease 
Heat and cold health  ☐ ☐ ☐ 
Vector & rodent borne disease ☐ ☐ ☐ 
Emerging food and water-bourne diseases  ☐ ☐ ☐ 
Pollen and dust related ☐ ☐ ☐ 
Health effects from winds, storms, floods ☐ ☐ ☐ 
Health effects from drought ☐ ☐ ☐ 
Food/water safety ☐ ☐ ☐ 
Air quality and disease ☐ ☐ ☐ 
Ultraviolet radiation and health ☐ ☐ ☐ 
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Marine or Freshwater Systems 
Marine Coastal processes 
Abundance of plankton  ☐ Changes to coastal wetlands ☐ 
Rocky shores and intertidal communities ☐ Changes in storm surges and flood heights ☐ 
Kelp forest and sea weed ☐ Coastal land loss, damage or sea level rise ☐ 
Sea birds and marine animals ☐ Change in lakes  
Fish populations, recruitment ☐ Species abundance, distribution and migration ☐ 
Invasive species  ☐ Annual and seasonal cycles in rivers ☐ 
Marine biodiversity ☐ Fish migration ☐ 
 Rivers Lakes Ground 
water 
Snowmelt 
draining 
Temperature 
Changes in surface or ground water systems ☐ ☐ ☐ ☐ ☐ 
Floods ☐ ☐ ☐ ☐ ☐ 
Droughts ☐ ☐ ☐ ☐ ☐ 
Physical and chemicals aspects of rivers ☐ ☐ ☐ ☐ ☐ 
 
Terrestrial Systems 
 Grasslands Forests Mountains 
Changes in seasonal patterns ☐ ☐ ☐ 
changes in species distribution and abundance ☐ ☐ ☐ 
Species and community changes ☐ ☐ ☐ 
Wildfire/bushfire ☐ ☐ ☐ 
 
Agriculture and Forestry 
 Crop & Livestock Forestry 
Changes in seasonal patterns ☐ ☐ 
Changes in management practices ☐ ☐ 
Changes to yield (please specify) ☐ ☐ 
Pest and disease (please specify) ☐ ☐ 
Livestock ☐ ☐ 
 
Section 4 
Impacts to industry sectors 
Please CLICK the boxes (where appropriate) that correspond to effects to industry you have witnessed 
in your area 
 
Agriculture, forestry and fishing No Change Increase Decrease 
Crop and animal production    
Growing of perennial crops  ☐ ☐ ☐ 
Growing of non-perennial crops ☐ ☐ ☐ 
Plant propagation ☐ ☐ ☐ 
Animal productions ☐ ☐ ☐ 
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Forestry and logging  No Change Increase Decrease 
Silver culture and other forestry ☐ ☐ ☐ 
Logging ☐ ☐ ☐ 
Gathering of non-forests products ☐ ☐ ☐ 
Fishing and aquaculture ☐ ☐ ☐ 
Mining and quarrying ☐ ☐ ☐ 
Manufacturing ☐ ☐ ☐ 
Support services to forestry ☐ ☐ ☐ 
Water supply, sewage, waste management ☐ ☐ ☐ 
Construction ☐ ☐ ☐ 
Wholesale and retail trade, repair ☐ ☐ ☐ 
Human health and social work activities ☐ ☐ ☐ 
Real estate activities ☐ ☐ ☐ 
Education ☐ ☐ ☐ 
 
Section 5 
Personal impacts 
Please tick the box that corresponds to your experiences (if any) due to climate change 
 Livelihood ☐ Social issues ☐ 
Personal property ☐ Security ☐ 
Business profits ☐ Safety  ☐ 
Occupational health and 
safety  
☐ Other (please specify) ☐ 
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Appendix Q: Climate Witness Interview 
 
Tell me a little about yourself (where you live and work, your profession and / or recreation) 
Tell me how long you have lived and or worked in the area (this is important as it gives us an 
idea of the length of time you have been observing and experiences the changes) 
Tell me how you observe and experience climate (do you experience it through the work 
that you do (i.e. coming and going of the seasons planting, harvesting and so on. Ebb and 
flow of the tides and coming and going of different types of fish. Through measuring and 
recording wind, rain … . 
Tell me about any changes you have witnessed (what is happening in your local area. This 
might include changes in rain, wind, temperature, changes in flowering, fruiting and harvest 
times, seasons or something else 
Tell me the consequences of climate change and or climate driven phenomena for you (this 
could be problems that you have experienced such as damage to crops, wildlife, buildings 
and people. It may also include things that have affected you personally of those around 
you, your neighbours or your livelihood or health). 
Tell me what are some of the areas where you think local and or state and national leaders 
could provide assistance and or programs and in which shape. 
What are your wishes for the future of the environment? 
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Appendix R: Transcript for Phone Approach to Climate Witness Interviews 
Hello 
My name is Christine Materia from the University of Tasmania. I would like to speak with 
XXXX if they are available. 
I am from the University Department of Rural Health at the University of Tasmania. 
I am following up on an online survey on Connectedness to nature and the psychological 
health impacts of climate change that you completed towards the end of last year. 
 
You have recently received a letter from me thanking you for taking the time to complete 
the survey and providing you with further information on the results of the study. 
 
Is there any further information that you would like about the study or any of your scores on 
the four measures? 
 
At the conclusion of the survey you indicated your willingness to participate as a Climate 
Witness in the second stage of the study. 
 
I am hoping that you are still willing to do so. 
 
I would like to provide you with some more information about acting as a Climate Witness. 
 
Acting as a Climate Witness will involve an interview where you will be asked a series of 
questions about your observations of climate change and climate driven phenomenon and 
the consequences of any changes you have observed on your health and the environment. 
 
You will then be invited to tell your personal story of your experiences of a changing climate. 
 
I anticipate that the process will take up to one hour. 
 
It is important that you understand that your involvement in this study is voluntary. All 
information will be treated in a confidential manner, and your name will not be used in any 
publication arising out of the study. The study has been approved by the Tasmanian Social 
Science Human Research Ethics Committee (HREC) and is being conducted in accordance 
with that approval. 
 
Prior to commencing the interview you will be provided with an information sheet which 
you will need to read. You will have the opportunity to ask any further questions that you 
may have. You will then be asked to sign a consent form. 
 
Would you like to arrange a suitable time now? 
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Appendix S: NVivo Node Labels 
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Appendix U: Matrix Coding Queries 
 
Figure 17: Matrix of Typologies of Connection and Experiences of Weather and Climate 
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Figure 18: Matrix of Typologies of Connection and Emotional/Psychological Health and Well-being 
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Figure 19: Matrix Coding Query of Typologies and Physical Health and Well-being 
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Figure 20: Matrix Coding Query of Typologies, References Points and Story Lines 
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